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This is vend on is directed to compounds of fbnnula (I) and die ptarmaceuiicnlry«cceptable sals thereof, where the ev bstimrsrrt ere 
as defined in the Specification, which are growth hormone secittagogoes and which increase the level of endogrnrms growth horrnone. 
The ?fl i ripnm * ft of this invention are useful for the treatment and prevention of osteoporosis, congestive heart ftfl n r o, ftattly am n l aird 
with aging, obesity; uurlriHH iig bane fracture repair, tfTrrnnrttng protein cataboBc response after a major opendoa. reducing i m . h r .n i a and 
protein las due to chr onic IThfflffl. ncrylcrfllng wound hfillng. or aoceleratiog the recovery of hum patients or pitffrnfr having endergpne 
major surgery; uvpraving muscle strength, mobility, maintenance of tkin thickness, rnetaboOc b ui i i eu siasis or renal h ameos t ai ni. The 
rampoands of the present invention are also useful in treating osteoporosis when used In rnmtmgtim with: a Usphosphsnate tumpcund 
sneh as alendronate; estrogen, premarin, and opdonaUy progesterone: an estrogen agonist or antagonist or caldmnrn . and pharaiaccuttcal 
compnrftiops useful therefior. Furfrcr. the present prvention U directed to pharmaceutical ccmpositicro useful for increasing the endogenous 
tModuuhui or release of growth horrnone In a human or other animal which comprises an effective amount of a conrpoond of the present 
invention and a growth huuimue secretogogue selected from GHRP-6, Hexarelin, GHRP-1. growth riorrnone releasing factor (GRFX IGF-1, 
IGF-2 oc B-HT92Q. The taventian is also directed to Iraennedutfes useful in d» preparation of compounds of formula (I). 
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5 GROWTH-HORMONE SECRET AGttSUES 

This invention relates to dipeptide compounds which are growth hormone 
secretogogues and are useful for the treatment and prevention of osteoporosis. 

Background of the Invention 
Growth hormone (GH). which Is secreted from the pituitary gland, stimulates 
10 growth of ail tissues of the body that are capable of growing. In addition, growth 
hormone is known to have the following basic effects on the metabolic process of the 
body: 

1. Increased rate of protein synthesis in substantially ail cells of the 
body; 

15 2. Decreased rate of carbohydrate utilization in cells of the body; 

3. Increased mobifization of free fatty adds and use of fatty acids for 
energy. 

Deficiency in growth hormone results in a variety of medical disorders. In 
children, it causes dwarfism. In adults, the consequences of acquired GH deficiency 

20 include profound reduction in lean tody mass and concomitant Increase in total body 
fat, particularly in the truncal region. Decreased skeletal and cardiac muscle mass 
and muscle strength lead to a significant reduction in exercise capacity. Bone 
density is also reduced. Administration of exogenous growth hormone has been 
shown to reverse many of the metabolic changes. Additional benefits of therapy 

25 have Included reduction In LDL cholesterol and improved psychological well-being. 

In cases where increased levels of growth hormone were desired, the 
problem was generally solved by providing exogenous growth hormone or by 
administering an agent which stimulated growth hormone production and/or release. 
In either case the peptidyt nature of the compound necessitated that it be 

30 administered by Injection. Initially the source of growth hormone was the extraction 
of the pituitary glands of cadavers. This resulted in an expensive product and 
carried with it the risk that a disease associated with the source of the pituitary gland 
could be transmitted to the recipient of the growth hormone (e.g.. Jacob-Creutzfeld 
disease). Recently, recombinant growth hormone has become available which, while 

35 no longer carrying any risk of disease transmission, is stffl a very expensive product 
which must be given by Injection or by a nasal spray. 

Most GH deficiencies are caused by defects in GH release, not primary 
defects in pituitary synthesis of GH. Therefore, an alternative strategy for 
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normalizing serum GH levels is by stimulating its release from somatotrophs. 
Increasing GH secretion can be achieved by stimulating or inhibiting various 
neurotransmitter systems in the brain and hypothalamus. As a result, the 
development of synthetic growth hormone-releasing agents to stimulate pituitary GH 

5 secretion are being pursued, and may have several advantages over expensive and 
Inconvenient GH' replacement therapy. By acting along physiologic regulatory 
pathways, the most desirable agents would stimulate pulsatile GH secretion, and 
excessive levels of GH that have been associated with the undesirable side effects 
of exogenous GH administration would be avoided by virtue of intact negative 

10 feedback loops. 

Physiologic and pharmacologic stimulators of GH secretion include arginine, 
L-3 t 4Klihycrrpxypheny {alanine (L-OOPA), glucagon, vasopressin, and insulin induced 
hypoglycemia, as well as activities such as sleep and exercise, indirectly cause 
growth hormone to be released from the pituitary by acting in some fashion on the 

15 hypothalamus perhaps either to decrease somatostatin secretion or to Increase the 
secretion of the known secretagogue growth hormone releasing factor (GHRF) or an 
unknown endogenous growth horm one-releasing hormone or all of these. 

Other compounds have been developed which stimulate the release of 
endogenous growth hormone such as analogous peptidyl compounds related to GRF 

20 or the peptides of U.S. Patent 4,411,890. These peptides, while considerably 
smaller than growth hormones are stifl susceptible to various proteases. As with 
most peptides, their potential for oral bioavailability is low. WO 94/13696 refers to 
certain spiropfpertdines and homotogues which promote release of growth hormone. 
Preferred compounds are of the general structure shown below. 

25 
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The compounds of WO 94/1 1012 and WO 94/13696 are reported to be useful 
in the treatment of osteoporosis in combination with parathyroid hormone or a 
bisphosphonate. 

Summary of the Invention 
This invention provides compounds of the formula: 




the raoemicKflastereomeric mixtures and optical isomers of said compounds and the 
pharmaceutically-acceptable satts and prodrugs thereof, 
10 wherein 
eisOorl; 

n and w are each independently 0, 1 or 2, provided that w and n cannot both be 0 at 
the same time; 
Y Is oxygen or sulfur; 
15 R 1 Is hydrogen, -CN, -(CHJqN^CCOJX 6 . KCH^NtX^^OXCHaJfA 1 , 

-(CHajqNtX^Sp^CHj),^ 1 , ^CH 2 )qN(X 6 )S0 2 X B l -(CH^p^J^OJNp^tCHjJrA 1 , 
-(CHJqNCX^CtOJNpC^OC 6 ), -(CHjJqCtOJNOfjCX 6 ), -{CH^CCOJNpC^fCH^ 1 . 
-{CH^CtOJOX 6 , -(CHaJqCPJOtCHj)^ 1 , -{CH^OX 6 , -{CH^OCfOpC 6 , 
-(CH^OCtOJtCH^rA 1 , -(CH2) q OC(0)N(X 6 )(CH 2 ) P A^ KCH^OCtOJNpC^pC 6 ), 
20 ^CH^CCO^. -{CHaXjCCOXCHj)^ 1 . -{CH^NfX^O^X 6 , 

^CH a )qN(X^0 2 N(X^^ -{CH^StOWC 8 , HCHiWPUPHdfrA 1 . 
-{Cn-doJalkyl, -(CHaJrA 1 , -(CH^CrCiJcycloalkyl KCHa^KC^CflJallcyl. 
-{CHaJq-YVCHaH-A 1 or ^CH^Y^CCHaHCrCrJcycloalkyt; 

where the aikyl and cydoalkyl groups In the definition of R 1 are optionally 
25 substituted with (f^-C^aikyt, hydroxyl, (C r C 4 )aIkoxy, carboxyl, -CONH2. 

^(OUCt-CrJalkyl, -CQrfCrGJalkyl ester, 1H4etrazot<5-yl or 1, 2 or 3 fluoro; 

Y 1 Is O, -CJOMX 6 -. -CH*CH-, -CeC-, -Np^CCOh ^(O)NX 6 -, 

-C<0)0-, -OCtONtX 8 )- or -OC(Oh 
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qis 0, 1,2, 3 or 4; 
t is 0.1, 2 or 3; 

said (CH 2 ) q group and (CH 2 ), group may each be optionally substituted with 
hydroxyl, (C 1 -C 4 )alkoxy f carboxyl, -CONH* -StOWCt-CeJatkyl, 
-COatC^^alkyl ester, IH-tetrazol-fryt, 1 f 2 or 3 fluoro, or 1 or 2 (C r 



CJalkyl; 

R 2 is hydrogen, (Chalky!, -(Co-CaJalkyKCrCeJcycloalkyl, -{Ct-C^OcykA 1 or A 1 ; 
where the alkyl groups and the cydoalXyl groups in the definition of R 2 are optionally 
substituted with hydroxyl, -C(0)OX 8 , •C(0)N(X 6 )(X 6 ), -NfX'HX 6 ). 
10 ^(OUCrCJalkyl, -C<0)A\ -CtOMX 6 ), CF 3 . CN or 1 ( 2 or 3 halogen; 
R 3 is A 1 , (Ct-CoJalkyl, ^-CeJalky^A 1 . -{C^alKyKQrCr^doaJkyl, 
^C^alkyMC^-CJalkyl, KC^alkyWC^CaAJaiM-A 1 or 

where the alkyl groups in the definition of R 3 are optionally substituted with, - 
15 SCOUCi-CeJaikyl.-CfOJOX*. 1 ( 2, 3. 4 or 5 halogens, or 1,2 or 3 OX 3 ; 

X 1 is O t SfOo,, -N(X 2 )C(Oh -C(0>N(X a h -OC(Oh -C(0)0- 4X**=CK 2 -. 
-N(X a )C(0)CK -OC(0)N(X 2 )- or -CsC-; 
R 4 is hydrogen, (C^-CeJalkyl or (CrC 7 )cydDalkyl, or R 4 is taken together with R 3 and 
the carbon atom to which they are attached and form ((VCjJcydoalkyl. (Cy 
20 C 7 )cycloaIkenyt, a partially saturated or fully saturated 4* to 8-membered ring having 
1 to 4 heteroatoms independently selected from the group consisting of oxygen, 
sulfur and nitrogen, or is a bicydic ring system consisting of a partially saturated or 
fully saturated 5- or 6-membered ring, fused to a partially saturated, fully unsaturated 
or fully saturated 5- or S-membered ring, optionally having 1 to 4 heteroatoms 
25 independently selected from the group consisting of nitrogen, sulfur and oxygen; 

X 4 is hydrogen or (CrCe)alkyl or X 4 is taken together with R 4 and the nitrogen atom 
to which X 4 Is attached and the carbon atom to which R 4 is attached and form a five 
to seven membered ring; 



30 
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X s and X 6 * are each independently selected from the group consisting of 
hydrogen, Irifluoromethyl, A 1 and optionally substituted (Ci-Ce)alkyt; 

the optionally substituted (Ci-CeJaJkyt in the definition of X 6 and X s * is 
optionally substituted with a substrtuent selected from the group 
5 consisting of A 1 . OX 2 , -SfOUd-QOalkyl. -C(0)OX 2 , 

(CrCrJcydoafkyl. -N(X 2 )(X 2 ) and -C<0)N(X a )(X 2 ); 
or the carbon bearing X 9 or X 58 forms one or two aikylene bridges with the 
nitrogen atom bearing R 7 and R B wherein each alkytene bridge contains 1 to 
5 carbon atoms, provided that when one aikylene bridge is formed then X 9 or 
10 X s * but not both may be on the carbon atom and R 7 or R 8 but not both may 

be on the nitrogen atom and further provided that when two aikylene bridges 
are formed then X 9 and X 5- cannot be on the carbon atom and R 7 and R* 
cannot be on the nitrogen atom; 

or X 9 is taken together with X 5 * and the carbon atom to which they are 
15 attached and form a partially saturated or fully saturated 3- to 7-mefnbered 

ring, or a partially saturated or fully saturated 4- to 8-membered ring having 1 
to 4 heteroatoms independently selected from the group consisting of 
oxygen, sulfur and nitrogen; 

or X 9 is taken together with X 9 * and the carbon atom to which they are 
20 attached and form a tricyclic ring system consisting of a partially saturated or 

fiily saturated 5- or 6-membered ring, optionally having 1 or 2 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and 
oxygen, fused to a partially saturated, fully saturated or fully unsaturated 5- or 
6-membered ring, optionally having 1 to 4 heteroatoms independently 
25 ' selected from the group consisting of nitrogen, sulfur and oxygen; 

Z 1 is a bond, O or N-X 2 , provided that when e and b are both 0 then Z 1 is not 
N-X a orO; 

R 7 and R 8 are independently hydrogen or optionaBy substituted (C 1 *C 6 )atky1; 

where the optionally substituted (CrCs)alkyl In the definition of R 7 and R 6 is 
30 optionally independently substituted with A\ -C(0)O-{Ci-Ce)alkyl, 

-S(OWCi-Ca)alky1 ( 1 to 5 halogens, 1 to 3 hydroxy, 1 to 3 -O-C(0)(d- 

C 10 )alkyl or 1 to 3 (d-C^aDcoxy; or 
R 7 and R 8 can be taken together to form -{CH^-MCHJr; 
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where L is C(X 2 )(X 2 ). $(0)* or N(X 2 ); 
A 1 for each occurrence Is independently (CrC^cycloalkenyl, phenyl or a partially 
saturated, fully saturated or fully unsaturated 4- to 8-membered ring optionally 
having 1 to 4 heteroatoms Independently selected from the group consisting of 
5 oxygen, sulfur and nitrogen, a bicydic ring system consisting of a partially saturated, 
fully unsaturated or fully saturated 5- or 6-membered ring, optionally having 1 to 4 
heteroatoms Independently selected from the group consisting of nitrogen, sulfur and 
oxygen, fused to a partially saturated, fully saturated or fully unsaturated 5- or 6- 
membered ring, optionally having 1 to 4 heteroatoms independently selected from 
10 the group consisting of nitrogen, sulfur and oxygen; 

A 1 for each occurrence is independently optionally substituted, in one or 
optionally both rings If A 1 is a bicydic ring system, with up to three 
substituents, each substituent Independently selected from the group 
consisting of F, a, Br, I, OCF 3l OCFjH. CF 3l CHa. OCHa, -OX 6 , 
15 -CfOJNpC^pC 6 ), -CfOJOX 8 , oxo, (C t .Cfl)a!lcyl, rttro, cyano, benzyl, 

^(OUCrCeJalkyl, IH-tetrezo^yl. phenyl, phenoxy, phenylattcylaxy, 
hatophenyl, methylenedioxy, -NfX 6 )** 8 ), -NfX^CtOJpC 6 ), -SOjNCX^pc 6 ), 
-N^SCVphenyl, -NfX^SOjX 6 , -CONX^X 12 , -SO,NX 11 X 12 , -NX^SOjX 12 , 
-NX^ONX'V 2 , -NX^OiNX^X 12 , -hDPC(0)X i2 t imidazohyl, trtoor/1 or 
20 tetrazotyt, provided that if A 1 Is optionally substituted with methytenecfioxy 

then it can only be substituted with one msthylenedbxy; 

where X 11 is hydrogen or optionally substituted (CfC^alkyl; 

the optionally substituted (CrC^aikyl defined for X 11 Is 
optionally independently substituted with phenyl, phenoxy, (C r 
2 * Ce)alkoxycarbonyl, -S(OWC,-C e )aIkyl 1 to 5 halogens, 1 to 3 

hydroxy, 1 to 3 (C,-d 0 )alkanoylQxy or 1 to 3 <C,-Ca)alkaxy; 
X 12 Is hydrogen, (C Yr Ce)al)cyl, phenyl, thlazolyt imidazolyl, furyl or 
thlenyl, provided that when X 12 Is not hydrogen, X 12 is optionally 
substituted with one to three substituerrts independently selected from 
30 the group consisting of CI, F, CH* OCH 3 , OCF 3 and CF 3 ; 

or X 11 and X 12 are taken together to form ACMdrC-iQHdr; 
L 1 is C0C 2 )(X 2 ), O, SpL or N(X 2 ); 
r for each occurrence is independently 1, 2 or 3; 
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X 2 for each occurrence is independently hydrogen, optionally substituted (C^ 
C e )aikyl, or optionally substituted (C r C 7 )cycloalkyl, where the optionally substituted 
(d-CeJalkyi and optionally substituted (Ca-CrJcycloalkyl in the definition of X 2 are 
optionally independently substituted with -$(0) m (C|-Ce)aDcy1. -C(0)OX 3 , 1 to 5 

5 halogens or 1 to 3 OX 3 ; 

X 3 for each occurrence is independently hydrogen or (CfCeJalkyl; 
X 6 is independently hydrogen, optionally substituted (C,-Ce)a!ky1. (CrCe)halogenated 
alkyl, optionally substituted (CrC 7 )cycloaIkyl l (Cj-CrHialoganatedcydoSlkyl, where 
optionally substituted (C,-Ca)alkyl and optionally substituted (Cj-C^cydoalkyt in the 

10 definition of X 8 is optionally independently substituted by 1 or 2 (C^-C^lkyl, 
hydroxyl, (C^-CJalkoxy, cartooxyt, CONHj, -SCO^Cr-Celafkyl, carboxytate (<V 
C 4 )alkyl ester, or 1 H-tetrazol-5-yl; or 

when there are two X 6 groups on one atom and both X 6 are independently (C t - 
Ca)akyl, the two (Cr-Ce)^' groups may be optionally joined and, together with the 
15 atom to which the two X 6 groups are attached, form a 4- to 9- membered ring 
optionally having oxygen, sulfur or NX 7 ; 

X 7 is hydrogen or (Cj-CaJalkyl optionally substituted with hydroxy!; and 
. m for each occurrence is independently 0, 1 or 2; 
with the proviso that: 

20 X 6 and X 12 cannot be hydrogen when it is attached to C(O) or SQ^ in the form 
CtOJX 6 , C(0)X 12 , SOjX 6 or SOjX 12 ; and 

when R* is a bond then L is NfX 2 ) and each r in the definition -(CHJrMCHJr is 
independently 2 or 3. 

A preferred group of compounds, designated the "A Group", contains those 
25 compounds having the formula I as shown hereinabove wherein X 4 Is hydrogen; R 4 
is hydrogen or methyl; R 7 is hydrogen or (Ct-C^alkyl; R s is hydrogen or ((^-CaJaikyl 
optionally substituted wfth one or two hydroxy! groups; 



X 5 and X s * are each independently hydrogen, trtfluoromethyl, phenyl, optionally 
30 substituted (Cj-GeJaDcyt; 




R e is 



(CHa) a (CHa)b 



where Z 1 is a bond and a Is 0 or 1; 
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where (he optionally substituted (d-C B )alkyl is optionally substituted with 
OX*, imkJazolyl, phenyl, indolyl, p-hydroxyphenyl, (CrC^cycloalkyl, 
^(OUCi-CeJalkyl. -N(X 2 )(X 2 ) or -C<0)N(X 2 )(X 2 ); 
or X 5 and R 7 are taken together to form a (C 1 -C 5 )a!kylene bridge, and the other 
5 substKuents not defined for the "A Group" compounds are as defined for formula (I) 
hereinabove. 

A group of compounds, which is preferred among the a A Group" of 
compounds, designated the "B Group 0 , contains those compounds of the "A Group", 
having the formula I as shown hereinabove, wherein b is 0; X s and X s * are each 
10 independently hydrogen, (CrC^alkyl or hydroxy(C 1 -C a )alkyl; R 9 is selected from the 
group consisting of 1-lndolyl-CHr, 2-indoiyWXr, 3-frtdolyl-CHr, 1-naphthyVCH r , 2* 
naphthyKJHr, 1-benzimidazoiyt-CHr, 2-benzimidazolyt-CHr. phenyKCi-C«)alkyh 
2-pyrtdyKC t -C«)alkyK ^yridyH^-C^alkyh 4-pyridyHCi-G4)alkyh phenyl-CHrS- 
CHr, thJenyHCi-C^alkyK, phenyHCo-CaJaBcy^O-CHr, phenyl-CHrO-pheny^CHr. 
15 and 3~benzotWenyt-CHr; 

where the aiyl portion(s) of the groups defined for R 3 are optionally 
substituted with one to three substftuents, each eubstituent being 
independently selected from the group consisting of melhytertedioxy, F, CI, 
CH* OCH3, OCF,, OCF 2 H and CF 3 . 
20 A group of compounds, which is preferred among the "B Group" of 

compounds, designated the "C Group", contain those compounds of the "B Group", 
having the formula I as shown hereinabove, wherein R 4 is hydrogen; a is 0; n is 1 or 
2; w is 0 or V, X s and X s * are each independently, hydrogen, methyl or 
hydroxymethyl, provided that when X s is hydrogen then X s * is' not hydrogen; 
25 R 7 and R 6 are each hydrogen; and 

R 3 is phenyl-CiVO-CHr. phenyi-CHrS-CH r , 1-naphttwf-CHr. 2^naphthyK5H r , 
phenyKCHaV or 3nndo}y^CHr; 

where the aryl portion of the groups defined for R 3 is optionally substituted 
with one to three substftuents, each substituent being independently selected 
30 from the group consisting of flfuoro, chloro, methyl, OCH 3 , OCF2H, OCF 9 and 

CFs. 
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A group of compounds, which is preferred among the *C Group" of 
compounds, designated the "0 Group", contains those compounds of the "C Group", 
having the formula I as shewn hereinabove, wherein R 1 is -{CH 2 ) r A\ 
-{CHaJq^CVCrJcycloalkyl or (CVC 10 )a!lcyl; 
5 where A 1 in the definition of R 1 is optionally substituted with one to three 

substituents, each substituent being independently selected from the group 
consisting of fiuoro, chloro, methyl, OCH* OCFaH, OCF 3 and CF 3 ; 
the cycloalkyl and alkyl groups in the definition of R 1 are optionally substituted 
with (CrC 4 )alkyl ( hydroxyl, (Ct-C 4 )alkoxy, carboxyl, CONH2, 
10 -^OUC^alkyl, -CO^-C^atkyi ester, 1 H-tetrarot-5-yt or 1 to 3 fiuoro; 

Y is O; R 2 is hydrogen, ^CtrCJalkyHCj-CeJcycloalkyl, phenyl or (C,-Ce)aiky) where 
the (Ci-Ca)alky1 group is optionally substituted with hydroxy), -CF 3 or 1 to 3 halogen. 

A group of compounds, which is preferred among the *D Group" of 
compounds, designated the "E Group", contains those compounds of the "D Group' 
15 wherein wtsO and n ts 1. 

Another group of compounds, which is preferred among the "D Group" of 
compounds, designated the "F Group', are those compounds of the "0 Group", 
having the formula I as shown hereinabove, wherein e is 0; n and w are each 1; 
R 1 te^CH2)pA 1 ; 

20 where A 1 in the definition of R 1 is phenyl, thienyl, thiazolyl pyridyi or pyrimidyf 

which is optionally substituted with one to three substituents, each substituent 
being independently selected from the group consisting of F, CI, Me, OMe, 
CF 3 , OCF 3 and OCFjH; 
t is 0.1 or 2; 

25 and R 3 is phenyk-CHrO-CHr, phenyHCH^ or 3-tndoIyl-CH r , where the aryT 
portion is optionally substituted with one to three substituents, each substituent being 
Independently selected from the group consisting of F, CI, Me, OMe, CF 3 , OCF 3 or 
OCF 2 H. 

A group of compounds, which Is preferred among the *F Group" of 
30 compounds, designated the "G Group", contains those compounds of the T Group", 
having the formula I as shown hereinabove, wherein X 5 and X 5 * are each methyl; R 1 
is -CHrPhenyt, -CHr4-ttuoro-phenyl, *CH r pyridy1 or -CHrthiazolyl and R 2 is 
hydrogen, methyl, ethyl, t-butyi or-CHsCF^ 
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A group of compounds, which is preferred among the "G Group" of 
compounds, designated the "G 1 Group", contains those compounds of the *G 
Group 0 , and have the formula 



5 the racemic-diastereomeric mixtures and optical Isomers of said compounds wherein 

R x is -CH 2 -phenyi, R 2 is methyl and R 3 is -(CH^a-phenyl; 

R f is -CHrPhenyl, R 2 is methyl and R* is 3-indolyl-CHr; 

R 1 Is -CHj- phenyl. R 2 Is ethyl and R 3 Is 3-indoty WHr ; 

R 1 is -CHj-^-Auoro-phenyl, R 2 is methyl and R 3 is WndolyWHj-; 
10 R 1 is^H r phenyl,R 2 ismethylandR 3 is^H r O^H r phenyl; 

R 1 is -CHrphenyl , R 2 is ethyl and R 3 Is -CHrO-CHrphertyt; 

R 1 is -CHz-phenyl, R 2 is -CHrCF 3 and R 3 is -CHrO-CHrphenyl; 

R 1 is -CHr4-fluoro-phenyl. R 2 is methyl and R 3 is -CHrO-CHrphenyl: 

R' is -CHrphenyl, R 2 is t-butyl and R 3 is -CHrO-CHrPhenyl; or 
15 R 1 is -CHrphenyl, R 2 is methyl and R 3 is -CHrO^Hr3.4^hfluoro^henyl. 

The diastereomeric mixture of 2^ino44^2^3aKR,S)-benryl-2«methy^ 

oxo-2,3 ( 3a,4 t 6J4texahydrc>-pyrazotoft 

oxymethyl>-2-oxo-ethy1}-2-methyl-propionamide is preferred among the "G 1 Group" of 
compounds and the separated 3a-(R) and 3a-<S) isomers are preferred of the 
20 diastereomeric mixture. 

A group of compounds, which Is preferred among the "G Group" of 
compounds, designated the "H Group", contains those compounds of the "G Group", 
having the formula I as shown hereinabove, wherein R 1 is -CH r phenyl and R* Is 
phenyKCH^. 

25 The diastereomeric mixture of 2-amfno-N-(1-(3a-(R.S)-benz^ 

oxo*2,3,3a t 4,67^xahydro-pyrazolo{4,3^ 

tsobutyramtde is preferred among the *H Group* of compounds and the separated 
3a-(R) and 3a-(S) isomers are preferred of the diastereomeric mixture. 
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A group of compounds, which is preferred among the *G Group" of 
compounds, designated the 1 Group*, contains those compounds of the "G Group" 
wherein R 1 is -CfVphenyl or -CH^fluoro-phenyl and R 3 is 3-lndoryVCHr. 

The diastereomeric mixture of 2-amino-r4-t2^3a-(R,5)-benzyl-2-methyK3- 
5 oxo-2,3 ( 3a,4,6,7-hexahydro^yrazoloH4 f 3<]pyrkfin-5-yt)-1 -{RH1 H^ndd-3-ylmethyl)- 
2-oxo^thyT]Hsobutyramide is preferred among the B l Group 0 of compounds and the 
separated 3a-{R) and 3a-(S) isomers are preferred of the diastereomeric mixture. 

The diastereomeric mixture of 2-amino^-[2K3a-<R,S)^enxyi-2-ethyt-3-oxo- 
2,3,38,4,6 J4iexahydrc^yrazoloI4 t 3*Jp^ 
10 oxo-ethyQ-isobutyramfde is also preferred among the "I Group" of compounds and 
the separated 3a-(R) and 3a~{S) isomers are preferred of the diastereomeric mixture. 

The diastereomeric mixture of 2^mino-M^^3a^R,SH4^uon>benzyf}-2» 
metrryl«3^xo-2,3,3a,4 l 6,7-hdxa 

ytrnethyi>-2-co(o-ethyf>lsoburyramlde is ateo preferred among the "I Group* of 
15 compounds and the separated 3a-(R) and 3a-(S) isomers are preferred of the 

diastereomeric mixture. 

A group of compounds which is preferred among the "G Group" of 

compounds, designated the "J Group", contains those compounds of the *G Group" 

wherein R 1 is -OVphenyl or -CH r 4^uoro-phenyl and R* is phenyl-CHrO-CHr- 
20 Trie diastereomeric mixture of 2^mrrK)-N^-(3a^,SH)enzyl-2-methy>^ 

oxo-2,3,3aA6 I 7-hexahydrD-pyrazofo{4 i 3^lpynyin^ 

oxo^trn/f]-isobutyramid8 is preferred among the "J Group" of compounds, the 
. separated 3a-(R) and 3a~(S) isomers are preferred of the diastereomeric mixture, the 
3a-(R) isomer is preferred over the 3a-(S) isomer, and the L-tartaric add saft of the 
25 3a-(R) isomer is a preferred salt 

The diastereomeric mixture of 2^mino4442^3a^R t S)4)enzy|-2-ethyl-3-oxo* 
2 t 3,3a.4,6 i 74iexahydrc-pyraze!oH,^ 

ethyQ-isobutyramide is also preferred among the "J Group* of compounds and the 
separated 3a-<R) and 3a-(S) isomers are preferred of the diastereomeric mixture. 
30 The diastereomeric mixture of 2^mlno4^43a^R,S)-benzyl-3^xo-2-(2 t 2 t 2* 

trrnuorcretrryO-2 1 3,3a,4 f 6,74iexBhyo^ 

benry!oxymethyl-2^xo-ethyIHsobutyramide is also preferred among the 'J Group" 
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of compounds, the separated 3a-{R) and 3a-(S) isomers are preferred of the 
diastereomeric mixture and the 3a-{R) isomer is preferred over the 3a-(S) isomer. 

The diastereomeric mixture of 2-amino«N^MR)-benzylox 
(R t SM44)uoro^enzyl)-2wTOthyW^ 
5 clpyridin-5-y^2-oxo-ethyl}-isobutyramide is also preferred among the "J Group" of 
compounds and the separated 3a-(R) and 3a-(S) isomers are preferred of the 
diastereomeric mixture. 

The diastereomeric mixture of 2-amino-N-{2-(3a-{R l S)-benzyl-2-tert-buty^3- 
oxo-2,3,3a ( 4,67-hexahydroi>yraz^^ 
10 oxo-ethylj-isobutyramide *s also preferred among the "J Group" of compounds and 
the separated 3a-{R) and 3a-(S) isomers are preferred of the diastereomeric mixture. 

A group , of compounds which Is preferred among the "D Group" of 
compounds, designated the *K Group*, contains those compounds of the "D Group" 
wherein e Is 1; n is 1; w is 1; R 1 is -{CHa)rA 1 ; 
15 where A 1 in the definition of R 1 is phenyl, thienyl, thtazolyl, pyridyl or pyrimidyl 

which Is optionally substituted with one to three substttuents, each 6Ubstituent 
, being independently selected from the group consisting of F, CI, Me, OMe, 
CF 3 , OCF 3 andOCF 2 H; 
t is 0,1 or 2; 

20 and R 3 is phenyl-CHz-O-CHr. phenyKCKWr or 3-indolyl-CHr. where the aryt 

portion is optionally substituted with one to three substftuents, each substituent being 
independently selected, from the group consisting of F, a, Me, OMe, CF 3 , OCF a or 
OCF 2 H. 

A group of compounds which is preferred among the "K Group" of 
25 compounds, designated the "L Group", are those compounds of the "K Group" 

wherein X s and X s ' are each methyt; R 1 is -CHrPhenyl, -CHr4-fIuoro-phenyJ, -CH r 
pyridyl or -CH r thiazo)yl and R l Is hydrogen, methyl, ethyl, t-butyl or-CH2CF 3 . 

A group of compounds which is preferred among the "L Group", designated 
the S L 1 Group*, are those compounds of the *l Group" wherein R 1 is -CHrPhenyl; R 2 
30 is hydrogen or methyl ami R* Is -CHj-O-CHrPhenyL 

The diastereomeric mixture of 2-amino*N-[2-<3a^SH>enzyl-3^o^ 
2,3,3a,4 l 6,74iexahydro^ra2oloI4 l 3<]pyridin-5^>-HR>*benryloxy^ 
ethylj-iscbutyramlde is preferred among the "J Group", the separated 3a-(R) and 3a- 
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(S) isomers are preferred of the diastereomeric mixture and the 3a-(R) isomer is 
preferred over the 3a-(S) isomer. 

Another group of compounds, which is preferred among the "A Group" of 
compounds, designated the "M Group*, contains those compounds of the "A Group*. 
5 having the formula I as shown hereinabove, wherein b is 0; X 9 and X 9 * are each 
independently hydrogen, <C,-C 3 )afky1 or hydroxy(CrC3)al)cyl; 
R 3 is seiected from the group consisting of 1-indotyt-CHr, 2-indolyt-CH r . 3-lndolyl- 
CH r . 1-naphthyl-CH ri 2-naphthyl-CHr, 1-benzimidazolyl-CHr, 2-behzlmldazolyl- 
CH 2 -, phenyMC^alkyh 2-pyridyl-(C 1 -C4)alkyh S-pyridyKCi-CJalkyk 4-pyrfdy»- 
10 {C,-C 4 )aUcyh phenykCHrS-CHr. thienyKC,-C 4 )ancyl-, phenyKC^C^alkyWVCHr, 
pheny^CHrO-phenyWHr, 3-ben2othieny»-CH ri thienyl-CHrO-CHr, thiazolyt- 
CHrOCHr, pyridyKCHrOCH ri pyrimidyWHrO-CHr and phenyl-O-CHrCH* 

where the aryt portion(s) of the groups defined for R* are optionally 

substituted with one to three substituents, each substituent being 
15 independently selected from the group consisting of methylenedloxy, F, CI, 

CH* OCH* OCF 3t OCF 2 H and CF 3 . 

A group of compounds, which is preferred among the "M Group" of 
compounds, designated the "M 1 Group", contains those compounds of the "M 
Group", having the formula I as shown hereinabove, wherein R 4 is hydrogen; a is 0; 

20 n ts 1; w is 1; e is 0; X 5 and X s * are each independently, hydrogen, methyl or 
hydroxymethyl, provided that when X 5 Is hydrogen then X 8 * is not hydrogen; R 7 and 
R e are each hydrogen; Y is oxygen; R 3 is hydrogen, methyl, ethyl, propyl, l-propyl, t- 
butyl, -CHaCF 3 , CF 3 or -CHrcydopropyl; R 1 is CHjA 1 ; where A 1 In the definition of 
R 1 Is phenyl, thienyl, thiazolyi, pyridyl or pyrtmidyl which \s optionally substituted with 

25 one to three substituents, each substituent being Independently selected from the 
group consisting of F, CI, Me, OMe, CF 3) OCF 3 and OCF 2 H; and R 3 is phenyt-CHj- 
O-CHr, phenyJ-tCHah-, 3-indolyl-CH r , thlenyl-CHrO-CHr, tWazolyl-CHrO-CHr , 
pyridyVCHrO-CHr . pyrimidyl-CHj-O-CHr or phenyl-O-CHrCH* where the aryl 
portion is optionally substituted with one to three substituents, each substituent being 

30 independently selected from the group consisting of F, CI, Me, OMe, CF*, OCF 3 and 
OCF 2 H. 

A group of compounds, which is preferred among the *M 1 Group* of 
compounds, designated the "N Group", contains those compounds of the "M 1 
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Group", having the formula I as shown hereinabove, wherein X 5 and X s * are each 
methyl; R 2 is methyl, ethyl, or -CHjCF 3 ; A 1 is phenyl optionally substituted with one 
to three substituents, each substituent being independently selected from the group 
consisting of F t CI, Me, OMe, CF 3 , OCF 3 and OCF 2 H; R 3 is phenyK^rO-CHr. 
5 phenyHCHah- or thiianyl-CHa-O-CHa- where the aryl portion is optionally substituted 
with one to three substituents, each substituent being independently selected from 
the group consisting of F, CI, Me, OMe, CF 3f OCF 3 and OCFjH. 

Another group of compounds, which is preferred among the "M 1 Group* of 
compounds, designated the 'O Group', contains those compounds of the "M 1 

10 Group*, having the formula I as shown hereinabove, wherein X 5 and X* are each 
methyl; R 2 is methyl, ethyl, or CH 2 CF 3 ; A 1 is 2-pyridyl or 3-pyrMyi optionally 
substituted with one to two substituents, each substituent being Independently 
selected from the group consisting of F, CI, Me, OMe, CF* OCF 3 and OCF 2 H; R 3 is 
phenyKSHrO-CHr. phenyHCH^ or thlenyl-CHrO-CHr where the aryl portion is 

15 optionally substituted with one to three substituents, each substituent being 
independently selected from the group consisting of F, a, Me, OMe, CF 3 , OCF 3 and 
OCFaH. 

Another group of compounds, which is preferred among the "M 1 Group* of 
compounds, designated the "P Group", contains those compounds of the "M 1 

20 Group", having the formula I as shown hereinabove, wherein X 5 and X 5 * are each 
methyl; R 2 is methyl, ethyl, or CH 2 CF 3 ; A 1 is phenyl optionally substituted with one to 
three substituents, each substituent being independently selected from the group 
consisting of F. CI. Me, OMe. CF 3 , OCF 3 and OCFjH; R 3 is 2^yrio>CH r O-CH r , or 
3-pyridyl-CH2"0-CH r where the aryl portion is optionally substituted with one to two 

25 substituents, each substituent being independently selected from the group 
consisting of F, CI. Me, OMe, CF* OCF 3 and OCF 2 K 

A group of compounds, which is preferred among the "O Group" of 
compounds, designated the \J Group", contains those compounds of the "O Group", 
having the formula 



30 
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the racemic-diastereomeric mixtures and optical isomers of said compounds wherein 

R 2 is methyl; A 1 is 2-pyridyl; and R 3 is -CHrO-CHrphenyl; 

R 2 is CH 2 CF 3 ; A 1 is 2-pyridyl; and R* is -CHrO-CHr3^ioro-phenyl; 

R 2 is CH2CF3; A 1 is 2-pyridyl; and R 3 is -CH r OCHr4-chloro-phenyt 
5 R 2 is CHjCFs; A 1 is 2-pyridyl; and R 3 Is -CHrO-CH r 2,4-<ti-chloro-phenyl; 

R 2 is CH2CF3; A 1 is 2-pyridyl; and R 3 is -CHrO-CH r 3-chloro-thiophene; or 

R 2 is CH 2 CF 3 ; A 1 is 2-pyridyl; and R* is ^HrO^H r 2,4-d>-fluorc>-pheriyt. 

The diastereomeric mixture of 2-ammo-N-[1-{R>-berizyloxymethyl-2-(2- 

methyl-3-oxo^a-(R l S)-pyrk*ir>-2^metrfyl-2 ( 3 l 3a l 4 ( ^ 
10 c]pyr^B>^yf>-2-oxo-e^y[}-2-friethyi-prcpjonam!de is preferred among the *Q Group* 

of compounds and the separated 3a-<R) and 3a-(S) isomers are preferred of the 

diastereomeric mbcture. 

The diastereomeric mixture of 2-ammo-N-{1 KRH3-chioro-benry1oxy-methyl>- 

2^xo-2-[3<>xo-3a-(R,S)^yridi^^ 
15 hexahydro-pyrazolo[4 f 3-c)pyrid^ is preferred 

among the *Q Group" of compounds and the separated 3a-(R) and 3a-(S) isomers 

are preferred of the diastereomeric mixture. 

. The diastereomeric mixture of 2^minc>^1-(RH4<hloro-benzy1oxywnetty 

2-oxo-2H3-oxo-3a-(R,S)-pyridin-2-ylme^ 
20 hexahydro-pyrazolo[4,3-c ]pyridirv^yf)-ethyl}-2-methyl-propionamide is preferred 

among the "O Group" of compounds and the separated 3a-(R) and 3a-(S) isomers 

are preferred of the diastereomeric mixbffe. 

The diastereomeric mixture of 2»amino-N*{1-(R>-(2 l 4-dichloro- 

benzyioxymethyl)-2K)xo-2-[3K>x^ 
25 2 f 3,3a,4 t 67-hBxahydro^razolo^3<lpyri is 

preferred among the *Q Group" of compounds and the separated 3a-(R) and 3a-(S) 

isomers are preferred of the diastereomeric mbcture. 

The diastereomeric mtxtoe of 2-amino4sKHRM4-chtoro-thiopte 

ytmethoxymethy(>-2K>xo-2-{3-oxo-3a^ l S)^yridin-2*ylme^ 
30 2,3,3a,4,5J-hexahydro-pyra2olop ( 4^^ is 

preferred among the "Q Group* of compounds and the separated 3e»(R) and 3a-(8) 

isomers are preferred of the diastereomeric mixture. 
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The diastereomeric mixture of 2-ammo-^1-<RH2.4-dffluor^ 
methyi)-2^xo-2^3-oxo-3a-(R,S)^ridin-2-^ 

2,3,3aA6,74iexahydro-pyrazoIol4,3<)p^^^ is 
preferred among the "Q Group* of compounds and the separated 3a-(R) and 3a-{S) 
5 Isomers are preferred of the diastereomeric mixture. 

A group of compounds which contains intermediates useful fn synthesizing 
the compounds of formula (I) are of the formula 



10 the racemic-diastereomeric mixtures and optical Isomers of said compounds and the 
pharmaceuticalty-acceptable salts thereof, wherein e Is 0 or 1; n and w are each 
independently 0, 1 or 2, provided that w and n cannot both be Oat the same time; 
R 1 is hydrogen, -CN, KCHJqNfX^fO)* 8 , -(CH 2 ) q N(X 6 )C(OKCH2)rA 1 , 
-{CHa^pC^O^CHaJrA 1 , -(CHJqNfX^SOaX 6 , HCHalqNCX^CCOJNfX^CHa)^ 
15 ^CHJqNfX^CtOJNtX 8 )^), -(CH^CCONf^XX 6 ), -(CH^CCOJNp^XCHaJrA 1 , 
-{CHJqCfOOX 6 , -(CH^CfOJOfCHaJrA 1 , -{CHJqOX 6 , ^CHJqOC^X* 
KCHaJqOCtOXCH^A 1 , KCH2)qOC(0)N(XV>WrA\ -<CHdyOC(O)Np0cA 
-(CH 2 ) q C(0)X 8 f -{CH^CtOJfCHaJrA 1 . -{CH^pC^C^OX 6 , 
KCHJ,N(X*)SO,N(X^(A -{CH^SOUC 8 . -iCH&frOUPHzfrA'. 
20 -<CrC 1D >a!ky1. <CH^A\ ^CH^Cy^Jcycloalkyl, -(CHdq-YVCt-Crfalkyl, 
-(CHJq-YMCHjJpA 1 or^Cr^V-tCHaHCrCrJcydoalkyl; 

where the alkyf and cydoalkyl groups In the definition of R 1 are optionally 
substituted with (C^Jaikyl, hydroxyl, (CvC^alkoxy, carboxyl, CONH 2 , 
-$(0) m (C,-CB)allcyl, -C0a(C r C 4 )alkyl ( IH-tetrazol-5-yl or 1 to 3 fluoro; Y 1 Is 0, 
25 SfOL. -C(0)NX*. -CH=CH-, -C«C-, -NfX^CfOh -CfOJNX 6 -, -0(0)0-, 

-OCtOjNpcV or-OC(0>-; q Is 0 ( 1, 2, 3 or 4; t Is 0, 1, 2 or 3; 
said (OUq group and (CH^ group may each be optionally substituted with 1 
to 3 fluoro, 1 or 2 ((^-C^alkyl, hydroxyl, (Ci-C 4 )alkoxy, carboxyi, -CONH2, 



O, 
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-S(0) m (C r C 6 )aIkyl ( -C0 2 (d-d)alkyl ester, or 1H-tetrazo»-5-yl; 
R 2 is hydrogen. (C r C 8 )a!kyl, -(d-^aflcyHCrCaJcydoalkyl, -(d-d)alkyl-A 1 or A 1 ; . 
where the alkyl groups and the cydoalky! groups in the definition of R 2 are optionally 
substituted by hydroxy!, -^OJOX 6 , -dOJN^XX 6 ), -N^tX 6 ), 
5 -StOJ^C-CeJaBcyl, -C(0)A\ -CfOKX 8 ), CF 3 , CN or 1 to 3 halogen; 

A 1 for each occurrence is independently (C5-C 7 )cydoaIkenyl, phenyl or a partially 
saturated, fully saturated or fully unsaturated 4- to 6-membered ring optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of 
oxygen, sulfur and nitrogen, or a bicycGc ring system consisting of a partially 
10 saturated, fuHy unsaturated or fully saturated 5- or 6-membered ring, optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of 
nitrogen, sulfur and oxygen, fused to a partially saturated, fully saturated or fully 
unsaturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 
Independently selected from the group consisting of nitrogen, sulfur and oxygen; 
15 A 1 for each occurrence is Independently optionally substituted, in one or 

optionally both rings if A 1 is a bicydic ring system, with up to three 
substituents, each subsfituent independently selected from the group 
consisting of F. CI. Br, I. OCF s , OCF a H, CF 3 , CH», OCH Sl -OX 6 , 
-CCOJNpC 8 )^), -CCOyOX 8 , axo, (d-Ce)allcyl. nltro, cyano, benzyl, 
20 -^OWCt-CeJalkyl, 1 H-tetrazol-5-yl, phenyl, phenoxy, phenylalkyloxy, 

hatophenyl, methylenajfioxy, ^(X e XX 6 ) f -NpfWOKX 6 ), S0 2 N{X*)Qp). 
-NCX^SQrphenyl, -NpC^OaX 0 , -CONX l1 X 12 , -SOjNX^X 12 , -NX e S0 2 X 12 l 
-NX^ONX^X 12 , -NX^dNX^X 12 , -NX^OJX 12 , Imidazolyl, thiazolyl and 
tetrazolyl, provided that if A 1 is optionally substituted with methylenedioxy 
25 then it can only be substituted by one methylenedioxy; 

where X 11 is hydrogen or optionally substituted (CrCg)aDcyl; 

the optionally substituted (d-d)alkyl defined for X 11 is 
optionally independently substituted with phenyl, phenoxy, (C r 
C8)alkoxycarbonyl, -S(0) m (d-Ca}alkyl. 1 to 5 halogens, 1 to 3 
30 hydroxy, 1 to 3 (CrC 10 )alkanoyiaxy or 1 to 3 (d-Ce)alkoxy; 

X 12 is hydrogen, (d-d)attcyl, phenyl, thlazolyt, imidazolyl, fury! or 
thfenyl, provided that when X 12 is not hydrogen, X 12 is optionally 
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substiluted with one to three substttuents independently selected from 
the group consisting of CI, F, CHs, OCH 3 , OCF 3 and CF 3 ; 
or x! 1 and X 12 are taken together to form -(CHiJrL^CHJr; 
L 1 is C(X a )(X 2 ), O, S(0) m or N(X 2 ); 
5 r for each occurrence is independently 1 , 2 or 3; 

X s for each occurrence is independently hydrogen, optionally substituted (Cf- 
C 6 )alkyl, or optionally substituted (C r C 7 )cyctoalkyl, where the optionally substituted 
(C,-C6)slkyi and optionally substituted (CyC^cydoalkyl in the definition of X 3 are 
optionally independently substituted wtth ^(OMCrCa)aikyl, -C(0)OX?, 1 to S 
10 halogens or 1 to 3 OX 3 ; 

X 3 for each occurrence is Independently hydrogen or (Ci-CeJalkyt; 
X 6 for each occurrence is independently hydrogen, optionally substituted (CV 
Ce)alkyl, (CrCe)halogenated alkyl, optionally substituted (CrC^cydoalkyl, (CyCj)- 
hatogenatedcydoalkyl, where optionally substituted (Cf-Ce)alkyl and optionally 
15 substituted (Cj-C^cycloalkyf in the definition of X 6 is optionally independently 
substituted by, hydroxy!, (C^Jalkoxy, carboxyl, CONH* -SlOU^-Ce^lkyi, 
-COs(Ci-C 4 )alkyl ( 1H-tetrazo*-5-yi or 1 or 2 (Ct-C 4 )alkyl; or 

where there are two X 6 groups on one atom and both X 6 are (C 1 -C 8 )alkyl v the two 
(CrCe)alkyl groups may be optionally joined and, together with the atom to which the 
20 two X 6 groups are attached, form a 4- to 9- membered ring optionally having oxygen, 
sulfur or NX 7 ; 

X 7 Is hydrogen or (CfCeJalkyl optionally substituted with hydroxyl; and 
m for each occurrence is independently 0, 1 or 2; 
with the proviso that 

25 X s and X 12 cannot be hydrogen when it is attached to C(0) or SO? in the form 
CtOJX 6 , C(0)X 12 ( SQaX* or SQaX 12 ; and 
when R 2 is hydrogen then R 1 is not -CM°CH-phenyL 

A group of intermediate compounds preferred among the foregoing group of 
formula (II). designated "Group AA", contains those compounds wherein w Is 0 or 1; 

30 n is 1; R 1 is hydrogen, -{CHJqKC^JcydoaBcyi, -(CHj)rA 1 or (CrCoJalkyl where 
the (C t -C 10 )ancyl and (Cj-CrJcydoafkyt groups are optionally substituted with 1 to 3 
fluoro and A 1 in the definition of R 1 is optionally substituted with 1 to 3 substituents 
Independently selected from the group consisting of F, CI Me, methoxy, CF* OCF 3 
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and OCF 2 H; R 2 is hydrogen, (C 1 *C 6 )alkyl, (Co^alkyKCy^Jcycloalkyi, phenyl, or 
(CrC 3 )aIkyf-phenyl where the alkyl and phenyl groups are optionally substituted with 
1 to 3 substituents independently selected from the group consisting of F, CF 3l OH 
and methoxy. 

5 A group of compounds preferred among the *AA Group" compounds, 

designated "BB Group", contains those compounds of "AA Group" wherein w Is 1; e 
is 0; R 1 Is -CH r pyridyi, -CHythiazolyt, or -CHrPhenyl optionally substituted with 1 to 
3 substituents independently selected from the group consisting of fluoro and chtoro; 
and R 2 is hydrogen, (CrC 4 )alky! or phenyl where the (CrC«)a!kyl or phenyl groups in 
10 the definition of R 2 is optionally substituted with 1 to 3 substituents independently 
selected from the group consisting of fluoro, hydroxy or methoxy. 

Compounds which are preferred among the *6B Group" compounds Is the 
dlastereomeric mixture of a compound wherein R 1 is *CH r phenyl and R 2 Is methyl or 
hydrogen; and the separated 3a-(R) and 3a-<S) Isomers are preferred of the 
1 5 dlastereomeric mixture* 

Another group of intermediate compounds which are useful in the synthesis 
of the compounds of formula (I) have the formula 



R 1 




OH) 

20 the racemic-dia6tereomeric mixtures and optical isomers of said compounds wherein 
Z m Is methyl, BOC, CBZ, CFsCtO)-, FMOC. TROC, trftyl, tosyl, CHsCtO). or 
optionally substituted benzyl which optionally substituted with methoxy, dimethoxy or 
nitre; e id 0 or 1; n and w are each independently 0, 1 or 2, provided that w and n 
cannot both be 0 at the same time; 

25 R 1 is hydrogen, ^N, KCH^tX^OJX 6 , KCH^NO^CtOJtCHa)^ 1 . 

-<CH 2 ) Q N(X 6 )SOa(CH 2 )rA\ -<CH 2 ) q N(X 8 )S0 2 X 6 f -<CH a ) q N0( 6 )C{O)N(X 6 )(CH ^ )rA^ 
<CH^UQ<*)C(0)HQ?)Q<*) % ^CH^CtOMX^tA <OH^C(O)U0^)(CH^A\ 
•(CHjXjCCOOX 8 , -(CHj) q C(0)0(CH2)rA\ -(CH^OX 6 , KCHjfeOCCOJX 6 , 
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-(CH 2 ) q OC(0)(CH 2 ) r A\ ^CH^OCfOJNtX^CH^ ^CH^OCtOJNfX^pC 6 ), 

W^OpC 6 . -(CH^qOMCH^ 1 . -(CH^NOC^CtOJOX 6 . 

-(CHJqNPC^SOjNp^JpC 6 ), -{CH^O)^. -(CH^StOUCH^-A 1 . 

-(d-C^alkyt, *CH 2 )rA\ KCT^CVCrJcyctoafkyl, KCH^V^-CeJalkyl, 
5 ^CH^-Y^CH^ 1 or KCH^-Y^CHaHCa-CrJcyctoaJIcyl; 

where the alkyl and cydoafeyl groups in the definition of R 1 are optionally 
substituted with (d-C 4 )alkyl, hydroxy!, (Ct-C^alkoxy, carboxyt, CONH 2 , 
^(OUCi-C^alkyl, -COKCi-C^alkyl. 1H-tetrazol-5-yl or 1 to 3 fluon); 
Y 1 is O, SlOh* -C(0)NX B , -CH=CH-, -C*C-, -N(X*)C(0). -C<0)NX B l 
10 -C(0)0, -OC<0)N(X*) or -OC(0); 

qis0.1.2,3or4; 
tisO, 1.2 or 3; 

said (CHJq group and (CH 2 )t group may each be optionally substituted with 
hydroxy!, <C,-C 4 )aikoxy. csrboxyl. -CONH* ^(OUCVC^lkyl, 
15 -OQ a (C 1 -C 4 )aikyl, 1H4etrazoK5-yl. 1 to 3 fluoro or 1 or 2 (Cr-CJaBcyfc 

R* Is hydrogen, (CrC 8 )a!kyl, ^CcrC3)aIkyKCrCa)cycloalKyl. -{d-C^alkyWV 1 or A 1 ; 
where the alkyl groups and the cydoafeyl groups In the definition of R* are optionally 
substituted with hydroxyl, -CfOOX 6 , -CtOJNpC 9 )^, -NpC^KX 6 ), 
^(OUCt-CeJalkyl, -C(0)A\ -CCO^X 6 ), CF», CN or 1 to 3 halogen; 
20 A 1 for each occurrence is independently (CrC^cydoaBcenyt, phenyl or a partially 
saturated. fuQy saturated or fully unsaturated 4- to 8-membered ring optionally 
havir^ 1 to 4 heteroatoms Independently selected from the group consisting of 
oxygen, sulfur and nitrogen, or a bicyclte ring system consisting of a partiaHy 
saturated, fully unsaturated or fully saturated 5- or 6-tnernbered ring, optionally 
25 having 1 to 4 heteroatoms independently selected from the group consisting of 
nitrogen, sulfur and oxygen, fused to a partially saturated, fuOy saturated or fully 
unsaturated 5- or S-membered ring, optionally having 1 to 4 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and oxygen; 

A 1 for each occurrence is Independently optionally substituted, in one or 
3D optionally both rings if A 1 is a bicycle ring system, with up to three 

substrtuents, each substituent Independently selected from the group 
consisting of F. CI. Br, I. OCF* OCF 2 H. CF 3 . CHj. OCH* -OX 6 , 
-CtOJNfX^tX 6 ). -qOJOX 6 , oxo, (d-Ce)a!kyl f nftro, cyano. benzyl, 
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^(OJmtCi-CeJalkyl, 1H-tetrazol-5-yl t phenyl, phenoxy, phenytalkyioxy, 
halophenyl. methylenedioxy, -NpC^pC 8 ), -NJX^C^OJPC 6 ), -SOaN^XX 6 ), 
-NpC^SOrphenyl, -NpC^SOaX 6 , -CONX 11 X 12 . -SQjMX^X 12 . -NX^OpC 12 , 
-NX^ONX^X 12 , -NX^OaNX^X 12 , -NX^OJX 12 , imidazolyl, thiazolyl and 
5 tetrazolyl, provided that If A 1 is optionally substituted with methylenedioxy 

then it can only be substituted with one methylenedioxy; 

where X 11 is hydrogen or optionally substituted (CrC^alkyl; 

the optionally substituted (C 1 -C e )aDcyl defined for X 11 is 
optionally independently substituted with phenyl, phenoxy. (C,- 
10 C 0 )afkoxycarbony), -S(0)n,(CrCe)aIkyl, 1 to 5 halogens, 1 to 3 

hydroxy, 1 to 3 (Ct-C^alkanoytaxy or 1 to 3 (Ci-CeJaJkoxy; 
X 12 is hydrogen, (Ci-Ce)alkyl, phenyl, thiazolyl, imidazolyl, furyl or 
thienyt, provided that when X 12 Is not hydrogen, X u Is optionally 
substituted with one to three substituents Independently selected from 
15 the group consisting of CI, F, CH* OCH* OCF 3 and CF 3 ; 

or X 11 and X 12 are taken together to form -(CH^rLVCH^: 
L 1 is C(X 2 )(X 2 ). O, StOn, or NpC 2 ); 
r for each occurrence is independently 1 , 2 or 3; 
X 2 for each occurrence is independently hydrogen, optionally substituted (d- 
20 Chalky!* or optionally substituted (Ca-^cydoatkyl, where the optionally substituted 
{C,-Ce)alkyt and optionally substituted (CrCjJcyctoalkyl in the definition of X 3 are 
optionally Independently substituted with *S(OUCrCg)ancy1, -C(0)OX 3 . 1 to 5 
halogens or 1 to 3 OX 3 ; 

X 3 for each occurrence is independently hydrogen or (Ci-C^afkyl; 

25 X 6 for each occurrence is independently hydrogen, optionally substituted (Or 
Ce)alkyl, (CrCe)halogenated aQcyl, optionally substituted (CrC7)cycloalkyl, (C3-C7)- 
haiogeratedcyctoalkyt, where optionally substituted (d-CdaDcyl and optionally 
substituted (C r C 7 )cycloaJkyl In the definition of X 6 is optionally independently 
substituted with hydroxy!, (C-C^aikoxy. canboxyl, CONHj, ^(OWd-CeJalkyl, 

30 -CQrfCrGdaDcyl, 1H-tetrazol-5-y1 or 1 or 2 (CrC 4 )aikyf; or 

where there are two X 6 groups on one atom and both X 6 are (d-CeJalkyl, the two 
(d-CeJalkyl groups may be optionally joined and, together with the atom to which the 
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two X 6 groups are attached, form a 4- to 9- membered ring optionally having oxygen, 
sulfur or NX 7 ; 

X 7 is hydrogen or (C^e^lkyl optionally substituted with hydroxy!; and 
m for each occurrence is independently 0. 1 or 2; 
5 with the proviso that 

X 6 and X 12 cannot be hydrogen when it is attached to C(O) or SO2 in the form 
C(0)X a , C(0PC 12 , SOjX 6 or SOpc"; 
when R 2 is hydrogen then R 1 is not -CH*CH-pheny1; 
when R 2 is H and R 1 is -CHrCH=CH-Ph ( then Z f 00 is not BOC; 
10 when R 2 is H and R 1 is then 2 100 is not BOC; 

when R 2 Is H and R 1 is -CH r C(CH 3 )=CH 2> then Z 100 is not BOC; and 
when R 2 is phenyl and R 1 is -CH 3l then Z 1C0 is not CHgCfO)-. 

A group of compounds preferred among the foregoing group of compounds 
of formula (HI), designated "CC Group*, are those compounds wherein w is 0 or 1; n 
15 is1; 

Z 100 is BOC. methyl, benzyl or CBZ; 

R* is hydrogen, KCH^qKCrCtfcydoaikyl. -{CH^fA 1 or (C^-C^aUcyl where the (C r 
C tD )aIkyl and (CyCrJcycioalkyi groups are optionally substituted with 1 to 3 fluoro 
and A 1 , in the definition of R 1 is optionally substituted with 1 to 3 substituents 
20 independently selected from the group consisting of F, a, Me, OMe, CF* OCF 3 and 
OCF 2 H; 

R 2 is hydrogen, (d-Ca^tkyl, -(Co-C^aUcyi-tCr^cydoaDcyl, phenyl, or -(d-C^lky!- 
phenyl where the aikyl and phenyl groups are optionally substituted with 1 to 3 
substituents independently selected from the group consisting of F, CF 3 , OH and 
25 OMe. 

A group of compounds preferred among the "CC Group" compounds, 
designated "DO Group", contains those compounds of "CC Group' wherein Z 100 is 
BOC; w is 1; e is 0; R 1 is -CHrpyridyl, -CHrthiarolyt, or -CHrphenyl optionaliy 
substituted with 1 to 3 substituents independently selected from the group consisting 
30 of fluoro and chloro; and R 2 is hydrogen, (Cj-C^lkyl or phenyl where the (Cr 
C 4 )aBcyl or phenyl groups In the definition of R? is optionally substituted with 1 to 3 
substituents independently selected from the group consisting of fluoro, hydroxy and 
methaxy. 
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Compounds which are preferred among the "DD Group" compounds is the 
diastereomeric mixture of 8 compound wherein R 1 is -CHrfhenyl and R 2 is methyl or 
hydrogen; and the separated 3a-(R) and 3a-(S) isomers are preferred of the 
diastereomeric mixture. 
5 Yet another group of compounds which are useful in the synthesis of the 

compounds of formula (I) contains those compounds of the formula 



O X 4 




(IV) 

the racemfc-diastereomeric mixtures and optical isomers of said compounds wherein 
10 Z 200 is t-BOC, CBZ, CF 3 C(OK FMOC, TROC, trityi, tosyl or optionally substituted 
benzyl which Is optionally substituted with methoxy, dimelhoxy or nitre; 
etsOorl; 

n and w are each Independently 0, 1 or 2, provided that w and n cannot both be 0 at 
the same time; 
15 Y Is oxygen or sulfur, 

R 1 is hydrogen, ^N^CH^CX 6 )^^ 

^C^fX^O^CHairA 1 , -(CH^fX^OjX 6 , KCH^^CtOJNpC^CCH^rA 1 , 

-(CHj^OJOX 8 , -(CH^CPJOtChyrA 1 , KCH^OX 8 , -(CH^OC^OpC 6 , 
20 -(CH^OCtOXCHa),^ 1 , -{CH^gOCtO^X^tCHaVA 1 , -(CH^OC^PC^OC 6 ), 
-(CHaJqCtO^ ^CH 2 ) q C(0)(CH 2 ) r A\XCH 2 X l N(X e )C(0)OX 6 f 
-(CH^NtX^SOjN^ -(CH^SWUCHaJrA 1 . 
•(C-^oJalkyf, 40H£c*\ KCH^-tCrCrJcycloalkyl, -(CHaVY^d-C^kyl, 
-<CH2) q -Y 1 -{CH2)rA 1 or -(CH 2 ) Q V^CH 2 HCrC 7 )cyctoalkyt; 
25 where the alkyl and cycfoalkyt groups in the definition of R* are optionally 

substituted wSh {CrGdaOcyl, hydroxyl. (d-CJaltaxy. carboxyt, CONH2, 
-SpUd-Ce^lkyl, -COjfd-C^alkyl ester, 1H-tetrazol-5-yl or 1 to 3 fiuoro; 
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Y 1 is O, S(0) rei -CfOJNX 6 . -CH^CH-, -C*C-, -*t(X*)C(0) t -CfONX 6 . 
-C(0)0 ( OCCONtX 6 ) or -OC(0); 
qisO, 1,2, 3or4; 
t is 0, 1,2 or 3;. 

said (CH^q group and (CH^ group may each be optionally substituted with 



hydroxyl, (d-GJalkoxy, carboxyl, -CONH* -SlOUC-Cejalkyl, 

-CO a (Ci-C 4 )a!kyt t 1H-tetrazol-5-yl ( 1 to 3 fluoro or 1 or 2 (d-C 4 )al*cy(; 
R 2 is hydrogen, (Chalky!, -{CVCaJalkyKCa-CeJcyctoaJkyl, -(d-C^alkyfcA 1 or A 1 ; 
where the elkyl groups and the cydoalkyl groups In the definition of R 2 are opttonaBy 
10 substituted with hydroxyl, -C^X 6 , -C'OJN'X 8 )^, -Npf^X 8 ), -S(0) w (C,-C 6 )atkyl, 
-C(0)A 1 . -CfOJfX 6 ). CFj, CN or 1 to 3 halogen; 
R* Is A\ (C,^ 0 )alkyl, -{C^alkyWV 1 , -{CrCfi^OcyKC^lcydoalkyl, 
-(d-CfllaB^X^Ct-CJallcyl, ^CVCaJalky^XMc^CjJaDcyWA 1 or 
^d-C^aev^^Ci-CaJa^tCrd^cJoaficyl; 
1 5 where the alky) groups in the definition of R 3 Is optionally substituted with 

-S{0) m (d-Ce)alkyl, -CfOOX 3 , 1 to 5 halogens or 1 to 3 OX 3 ; 

X 1 Is O. S(0) ro , -N(X 2 )C(OK -C(0)N(X 2 )-. -OC(Oh -C<0)0-. -CX*=CX 2 -. 

-N(X 2 )C(0)0-, -OCtOJNOC 2 )- or-CsC; 
R 4 is hydrogen. (Chalky! or (CrC^cycioalkyl, or R 4 is taken together with R* and 
20 the carbon atom to which they are attached and farm (CyC^cycloalkyl, (Cr 
djcydoafkenyl, a partially saturated or fully saturated 4- to fc-membered ring having 
1 to 4 heteroatoms independently selected from the group consisting of oxygen, 
sulfur and nitrogen, or is a bfcydic ring system consisting of a partially saturated or 
fully saturated 5- or 6-membered ring, fused to a partiaBy saturated, fully unsaturated 
25 or fully saturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and oxygen; 
X 4 is hydrogen or (C,-Ce)alkyt or X 4 Is taken together with R 4 and the nitrogen atom 
to which X 4 Is attached and the carbon atom to which R 4 Is attached and form a five 
to seven membered ring; 



30 R e tsa bond or is 
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where a and b are independently 0, 1, 2 or 3; 

X 5 and X 5 " are each independently selected from the group consisting of 
hydrogen, trifluoromethyi, A 1 and optionally substituted (C<rC 6 )alkyl; 

the optionally substituted {Ci-CJalkyl in the definition of X s and X s * is 

5 v optionally substituted with a substituent selected from the group 

consisting of A 1 . -OX 2 , -SfOMCi-CeJalkyl, -CtOJOX 2 , 
(CrCyJcycloalkyl, -N(X 2 )(X 2 ) and -CtOJNpc 2 )^ 2 ); 
or the carbon bearing X 9 and X s " forms an alkylene bridge with the nitrogen 
atom bearing Z 200 and. R B where the alkylene bridge contains 1 to 5 carbon 

10 atoms provided that X 6 or X s * but not both may be on the carbon atom and 

Z 200 or R* but not both may be on the nitrogen atom; 
or X 6 is taken together with X s * and the carbon atom to which they are 
attached and form a partially saturated or fully saturated 3- to 7-tnembered 
ring, or a partially saturated or fully saturated 4- to 8-mennberBd ring having 1 

15 to 4 heteroatoms independently selected from the group consisting of 

oxygen, sulfur and nitrogen; 

or X s Is taken together with X s * and the carbon atom to which they are 
attached and form a blcycllc ring system consisting of a partially saturated or 
fully saturated 5- or 6-membered ring, optionally having 1 or 2 heteroatoms 
20 Independently selected from the group consisting of nitrogen, sulfur and 

oxygen, fused to a partially saturated, fully saturated or fully unsaturated 5- or 
6-membered ring, optionaOy having 1 to 4 heteroatoms independently 
selected from the group consisting of nitrogen, sulfur and oxygen; 
Z 1 te e bond, O or N-X 3 , provided that when a and b are both 0 then Z 1 Is not 
25 N-X 2 orO; 

R* Is hydrogen or opttonaRy substituted (Ci-Ce)alky1; 

where the optionally substituted (C t -Ce)alkyl In the definition of R s is 
optionally independently substituted wfth A 1 , -C(0)O{Ci-Ce)allcyl, 
-S(0)m(CrCo)alkyl, 1 to 5 halogens, 1 to 3 hydroxy, 1 to 3 -O-C(0){C r 
30 Ci D )alky1 or 1 to 3 (C 1 -C e )alkoxy; or 

A 1 for each occurrence Is independently (Cs-C^cydoaJkertyl. phenyl or a partially 
saturated, fully saturated or fully unsaturated 4- to d-membered ring optionally 
having 1 to 4 heteroatoms Independently selected from the group consisting of 
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oxygen, sulfur and nitrogen, or a tricyclic ring system consisting of a partially 
saturated, fully unsaturated or fully saturated 5- or 5-membered ring, optionally 
having 1 to 4 heteroatoms independently selected from .the gjoup consisting of 
nitrogen, sulfur and oxygen, fused to a partially saturated, fully saturated or fully 
5 unsaturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and oxygen; 

A 1 for each occurrence is independently optionally substituted, in one or 
optionally both rings if A 1 is a bicydic ring system, with up to three 
substituents, each 6Ubstftuent independently selected from the group 
10 consisting of F, CI, Br, l t OCF a , OCFjH, CF 3l CH 3 . OChfc, -OX 6 , 

-CtOJNpc^pc 9 ), -CtOOX 6 , oxo, (CrCeJalkyl, rutro, cyano, benzyl, 
-StOUCi-CeJalkyl, lhMetrazol-5-yl, phenyl, phenoxy, phenytelkyloxy, 
halophenyl, methylenedtoxy, -Npl^pC 6 ), -Np^CCOHX 6 ), -SOaNpC^pC 6 ), 
-NpC^SQrPhenyl, -N^SQjX 6 , -CONX 11 X 12 -SQ^X 12 , 4M*SOjC\ 
15 -^CONX'V 2 , -NX 6 S0 2 MX 11 X ,2 I -NX*C(0)X ,2 ( imidazotyl, thiazolyl and 

tetrazolyl, provided that if A 1 is optionaDy. substituted wfth methyfenedioxy 
then it can only be substituted with one methylenedtoxy; 

where X 11 is hydrogen or optionally substituted (C,-C«)alkyt; 

the optionally substituted (C,-Ca)atkyt defined for X 11 is 
20 optionally independently substituted with phenyl, phenoxy, (C^ 

C 6 )aJkaxycarbonyl, ^(0) m (C r Ce)atky1 ( 1 to 5 halogens, 1 to 3 
hydroxy, 1 to 3 (Ci-Gio)aBcanoyloxy or 1 to 3 (d-Ce)atknxy; 
X 12 is hydrogen, (Ci-CeJalkyl, phenyl, thiazolyl, imidazotyl, furyt or 
thlenyl, provided that when X 12 is not hydrogen, X 12 is optionally 
25 substituted with one to three substituents independently selected from 

the group consisting of CI, F, CH* OCHj, OCF 3 and CP* 
or x" and X u are taken together to form -{CHArC-iCH^rl 
L 1 is CPC 2 )^ 2 ), O, S(0) n or N(X 2 ); 
r for each occurrence is independently 1 , 2 or 3; 
30 X 2 for each occurrence is Independently hydrogen, .optionally substituted (C,- 
Cfl)alkyl, or optionaDy substituted (C r C 7 )cycloafkyi l where the optionally substituted 
(C,-Ce)alky1 and optionally substituted (CrCr)cyc*oalkyl in the definition of X 2 are 
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optionally independently substituted with -SfOMCi-Cdalkyl, -C(0)OX 3 , 1 to 5 
halogens or 1 to 3 -OX 3 ; 

X 3 for each occurrence ts independently hydrogen or (Cj-Caialkyi; 
X 6 for each occurrence Is independently hydrogen, optionally substituted (Cr 
5 Ce)atkyl, (CrCe)halogenated alkyl, optionally substituted (C r C 7 )cydoalkyl > (Cs-CrV 
halogenatedcycloalkyl, where optionally substituted (Ch-CeJalkyl and optionally 
substituted (CyCrJcycloalkyl in the definition of X 6 is optionally independently 
substituted with hydroxy!, (C^aikoxy, carboxyl, CONH* -StOUCi-CeJalkyl, 
■CCyC^yaflcyl, 1H-tetrazol-5-yl or 1 or 2 (C,-C 4 )alkyl; or 
10 when there are two X 6 groups on one atom and both X 6 are (Cf-Cfijaikyl, the two (d- 
Ce)alkyl groups may be optionally joined and, together with the atom to which the two 
X 6 groups are attached, form a 4- to 9- membered ring optionally having oxygen, 
sulfur or NX 7 ; 

X 7 is hydrogen or (C r Ce)aJkyl optionally substituted by hydroxy!; and 
15 m for each occurrence Is independently 0, 1 or 2; 
with the proviso that 

X 6 and X 12 cannot be hydrogen when it is attached to C(0) or S0 2 in the form 
C[Oy? t C<0)X 12 , SQaX* or SOjX 12 ; and 

when R 6 te a bond then Lis N(X 3 ) and each r in the definition -{CH2) r L-(CH 2 ) r is 2 or 
20 3. 

Compounds which are preferred of the foregoing compounds of formula (IV) 
is the compound wherein e is 0; Y is O; R 1 is -CH r phenyl; R 2 is methyl or hydrogen; 
n is 1; w is 1; R 3 is-CH 2 -0-CH r phenyl; R 4 is hydrogen: X 4 is hydrogen; R 6 Is 
-C(CH3>2-; Z 200 ts BOC and R* Is hydrogen. 
25 This invention also provides: 

a method for increasing levels of endogenous growth hormone in a human or 
other animal which comprises administering to such human or other animal an 
effective amount of a compound of Formula I; 

a pharmaceutical composition useful for increasing the endogenous 
30 production or release of growth hormone in a human or other animal which 
comprises an inert carrier and an effective amount of a compound of Formula I; 

a pharmaceutical composition useful for Increasing the endogenous 
production or release of growth hormone in a human or other animal which 
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comprises an inert carrier, an effectiv amount of a compound of Formula I and 
another growth hormone secretagogue such as ( GHRP-6, Hexaretin, GHRP-1, IGF- 
1, IGF-2, B-HT920 or growth hormone releasing factor (GRF) or an analog thereof, 
a method for the treatment or prevention of osteoporosis which comprises 
5 administering to a human or other animal in need of such treatment or prevention an 
amount of a compound of Formula I which is effective In treating or preventing 
osteoporosis; 

a method for the treatment or prevention of osteoporosis which comprises 
administering to a human or other animal with osteoporosis a combination of a 
10 bisphosphonate compound such as alendronate, and especially preferred is the 
bisphosphonate compound ibandronate, and a compound of Formula I; 

a method for the treatment or prevention of osteoporosis which comprises 
administering to a human or other animal with osteoporosis a combination of 
estrogen or Premarin® and a compound of Formula I and optionally progesterone; 
15 a method to Increase IGF-1 levels in IGF-1 deficient humans or other animate 

which comprises administering to a human or other animal with IGF-1 deficiency a 
compound of Formula I; 

a method for the treatment of osteoporosis which comprises administering to 
a human or other animal with osteoporosis a combination of an estrogen agonist or 
20 antagonist such as tamoxifen, droloxifene, raloxifene and idoxffene and a compound 
of Formula I; 

a particularly preferred method for the treatment of osteoporosis comprises 
administering to a human or other animal with osteoporosis a combination of an 
estrogen agonist or antagonist such as Os^44hK>ro-phem/l)-^^ 
25 ethoxyHmem/Q^.ej.B-^^ 

(-)-c«*6^ny^4^ 
naphthatene-2-ob 

ds-6^enyt-544^^ 
naphthalene-2-ok; 
30 ds-He'-pyrrolodiru)^ 
naphthalene; 

H^yrroBolnoethoxy 
tetrehydroisoquinoBne; 
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oi^4^ydroxyphenyl)-54^iriperW^ 
tetrahydro-naphthalene-2-ol; or 

1 -(4'-pyirolidinolethoxyphenyl)-2-pheny^ ,2,3,4-tetrahydro- 
isoquinoline and a compound of Formula I; 
5 a method for the treatment of osteoporosis which comprises administering to 

a human or other animal with osteoporosis a combination of calcitonin and a 
compound of Formula I; 

a method for increasing muscle mass, which method comprises administering 
to a human or other animal in need of 6uch treatment an amount of a compound of 
10 Formula I which is effective in promoting release of endogenous growth hormone; 
and 

a method for promoting growth in growth hormone deficient children which 
comprises administering to a growth hormone deficient child a compound of Formula 
I which Is effective in promoting release of endogenous growth hormone. 

15 This invention further provides a method for treating or preventing diseases 

or conditions which may be treated or prevented by growth hormone which 
comprises administering to a human or other animal in need of such treatment or 
prevention an amount of a compound of Formula I which is effective in promoting 
release of endogenous growth hormone. 

20 In another aspect, this Invention provides methods for treating or preventing 

congestive heart failure, frailty associated with aging, and obesity which comprise 
administering to a human or other animal in need of such treatment or prevention an 
amount of a compound of Formula I which is effective in promoting release of 
endogenous growth hormone; of the Instant method ft is preferred that the disease or 

25 corufition to be treated or prevented is congestive heart failure or frailty associated 
with aging. 

In another aspect, this invention provides methods for accelerating bone 
fracture repair, attenuating protein catabolic response after a major operation, 
reducing cachexia and protein loss due to chronic illness audi as AIDS and cancer, 
30 accelerating wound healing, and accelerating the recovery of bum patients or 
patients having undergone major surgery, which comprise administering to a human 
or other animal in need of such treatment an amount of a compound of Formula 1 
which is effective In promoting release of endogenous growth hormone; of the instant 
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method a preferred method of use is to accelerate bone fracture repair or for 
accelerating the recovery of patients having undergone major surgery. 

In yet another aspect, this invention provides methods for improving muscle 
strength, mobility, maintenance of skin thickness, metabolic homeostasis and renal 
5 homeostasis, which comprise administering to a human or other animal in need of 
such treatment an amount of a compound of claim .1 which is effective in promoting 
release of endogenous growth hormone. 

The instant compounds promote the release of growth hormone which are 
stable under various physiological conditions end may be administered parenteraliy, 
1 0 nasally or by the oral route. 

Detailed Description of the Inventjop 
One of ordinary skill wilt recognize that certain substituents listed in this 
invention may have reduced chemical stability when combined with one another or 
with heteroatoms in the compounds. Such compounds with reduced chemical 
15 stability are not preferred. 

In general the compounds of Formula I can be made by processes which 
include processes known in the chemical arts for the production of compounds. 
Certain processes for the manufacture of Formula I compounds are provided as 
. further features of the invention and are illustrated by the following reaction 
20 schemes. 

(n the above structural formulae and throughout the instant application, the 
following terms have the indicated meanings unless expressly stated otherwise: 

The alkyl groups are intended to include those alkyl groups of the designated 
length in either a straight or branched configuration which may optionally contain 
25 double or triple bonds. Exemplary of such alkyl groups are methyl, ethyl, propyl, 
isopropyl, butyl, sec-butyl, tertiary butyl, pentyl, isopentyt. hexyl, tsphexyl, allyl, 
ethynyt, propenyl, butadienyt, hexenyl and the tike. 

When the definition C^aikyl occurs in the definition, it means a single 
covatent bond. 

30 The alkoxy groups specified above are intended to include those alkoxy 

groups of the designated length in either a straight or branched configuration which 
may optionally contain double or triple bonds. Exemplary of such alkoxy groups are 
methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutaxy. tertiary butoxy, pentoxy, 
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isopentoxy, hexoxy, isohexoxy, ailyloxy, 2-propynyloxy, isobulenyioxy, hexenyloxy 
and the like. 

The term "halogen" or "halo" is intended to include the halogen atoms 
fluorine, chlorine, bromine and iodine. 
5 The term "halogenated alkyT is intended to include an alky! group as defined 

hereinabove substituted by one or more halogen atoms as defined hereinabove. 

The term "halogenated cyctoalkyi' is intended to include a cycloalkyl group 
substituted by one or more halogen atoms as defined hereinabove. 

The term "aryt" is intended to include phenyl and naphthyl and aromatic 5- 

10 and 6-membered rings with 1 to 4 heteroatoms or fused 5- or 6-membered tricyclic 
rings with 1 to 4 heteroatoms of nitrogen, sulfur or oxygen. Examples of such 
heterocyclic aromatic rings are pyridine, thiophene (also known as thienyl), furan, 
benzothlophene, tetrazole, Indole, N-methyttndoie, dihydreindole, tndazote, N- 
formylindole, benzimidazole, thiazole, pyrimidine, and thiadiazote. 

15 The chemist of ordinary skill wis recognize that certain combinations of 

heteroatom-containing substftuents listed in this invention define compounds which 
will be less stable under physiological conditions (e.g M those containing acetal or 
aminal linkages). Accordingly, such compounds are less preferred. 

The expression "prodrug* refers to compounds that are drug precursors. 

20 which following administration, release the drug in vivo via some chemical or 
physiological process (e.g., a prodrug on being brought to the physiological pH is 
converted to the desired drug form). Exemplary prodrugs upon deavage release the 
corresponding free acid, and such hydrolyzable ester-forming residues of the 
compounds of this invention include but are not limited to carboxytic add substftuents 

25 (e.g., R 1 Is -(CH^qCfOlaX 6 where X? Is hydrogen, -or R 2 or A 1 contains carboxytic 
acid) wherein the free hydrogen Is replaced by. (C,-C 4 )aDcyl, (C?- 
Ctt)a!kanoytoxymethyl, (CrCg)1-(aMcanoyloxy)ethyl, 1 -methyl- 1 -(alkanoy loxy)-ethy I 
having from 5 to 10 carbon atoms, alkoxycarbonytoxymethyl having from 3 to 6 
carbon atoms, 1-(alkoxycarbonyloxy)ethyl having from 4 to 7 carbon atoms, 1- 

30 methyl- Halkoxycarbonyloxy)ethyl having from 5 to 8 carbon atoms, N- 
(alkoxycarbonyOaminomethyl having from 3 to 9 carbon atoms, 1-(N- 
(alkoxycarbonyQamino)ethyl having from 4 to 10 carbon atoms, 3-phthaBdyf, 4- 
crotonotactonyl, gamma-butyroiacton-4-yl, dl-N t hHC 1 -C2)alkytamino(C r C5)alkyt 
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(such as JWimethylaminoethyl). carbamoyKCi-Ca)ancyl, N.N-tfjJd-Ca)- 
aJkylcarbamoyKCrCy alkyl and piperidino-, pyrrolidine- or morpholimKCrCsJailcyl. 

Other exemplary prodrugs release an alcohol of Formula I wherein the free 
hydrogen of the hydroxy! substituent (e.g., R 1 contains hydroxyl) is replaced by (C r 

5 Cfljalkanoyloxymethyl. . Hfd-CeJalkanoyloxyJethyl, 1-fnethyM-((Ci-Ce)alka- 
noyloxy^thyl, (C,^a)alkoxycart>onyloxymethyl, hHCi-CBJalkoxy-carbonylamlno- 
methyl, sucdnoyl, (Ct-C^alkanoyt, a-amino(C,-C 4 )alkanoyi ( arylacetyl and a- 
aminoacyl, or a-aminoacyl-a-amlnoacyl wherein said a-amlnoacyl moieties ere 
independently any of the naturally occurring L-ammo acids found in proteins, 

10 P(0)(OH>2, -P(6)(0(CrCo)alkyf)2 or giycasyl (the radical resulting from detachment 
of the hydroxyl of the hemiaceta! of a carbohydrate). 

Prodrugs of this Invention where a carboxyi group in a carboxylic add of 
Formula (1) is replaced by an ester may be prepared by combining the carboxylic 
acid with the appropriate alky! halide in the presence of a base such as potassium 

15 carbonate in an inert solvent such as DMF at a temperature of about 0°C to 100°C 
for about 1 to about 24 hours. Alternatively, the add is combined wflh the appropriate 
alcohol as solvent in the presence of a catalytic amourt of add such as concentrated 
sulfuric acid at a temperature of about 20°C to 120°C, preferably at reflux, for about 
1 hour to about 24 hours. Another method is the reaction of the add in an inert 

20 solvent such as THF, with concomitant removal of the water being produced by 
physical (e.g.. Dean Stark trap) or chemical (e.g., molecular sieves) means. 

Prodrugs of this invention where an alcohol function has been deri vat feed as 
an ether may be prepared by combining the alcohol with the appropriate alkyi 
bromide or iodide In the presence of a base such as potassium carbonate in an inert 

25 solvent such as DMF at a temperature of about 0°C to 100°C for about 1 to about 24 
hours. Alkanoytaminomethyl ethers may be obtained by reaction of the alcohol with a 
bis-<alkanoylamino)methane In the presence of a catalytic amount of acid in an inert 
solvent such as THF, according to a method described In US 4,997,984. 
Alternatively, these compounds may be prepared by the methods described by 

30 Hoffman et al. in J. Org. Chem. 1994, 59, p. 3530. 
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Certain of the above defined terms may occur more than once in the above 
formula and upon such occurrence each term shall be defined independently of the 
other. 

Throughout the specification and appendent claims the following 
abbreviations are used with the following meanings: 



10 



15 



20 



26 



30 



BOC 
BOP 

CBZ 
COl 

CHCI3 

DCC 
DMF 
EOC 

EtOAc 
FMOC 
h 

Hex 

HOAT 

HOST 

HPLC 

MHz 

MS 

NMR 

PTH 

TFA 

THF 

TLC 



t-butyioxycarfoonyl 

Benzotriazol-1-y1oxytris(drmethyIamino) 

phosphonlum hexafluorophosphate 

Benzyloxycarbony) 

N.N'-Carbonyldiimidazole 

Methylene chtortde 

Chloroform 

Dicydohexylcarbocfiimide 
Dimethylformamide 
1^3Ktimethytaminopropyi)-3- 
ethylcarbodBmide hydrochloride 
Ethyl acetate 

9-FUiorenylmethoxycarbonyl 

hours 

Hexane 

1-Hydroxy-7-azabenzotriazole 

Hydroxybenzotriazoie hydrate 

High pressure Bquid chromatography 

Megahertz 

Mass Spectrum 

Nuclear Magnetic Resonance 

Parathyroid hormone 

TrHluoroaeetic acid 

Tetrahydrofuran 

Thin layer chromatography 
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TRH Thyrotropin releasing hormone 

TROC 2,2,2-Trichioroethoxycarbonyl 
The compounds of the instant invention all have at least one asymmetric 
center as noted by the asterisk in the structural Formula I, above. Additional 
5 asymmetric centers may be present on the molecule depending upon the nature of 
the various substituents on the molecule. Each such asymmetric center will produce 
two optical isomers and It is intended that all such optical Isomers, as separated, 
pure or partially purified optical isomers, racemic mixtures or diasteneomertc mixtures 
thereof, be Included within the scope of the instant invention. In the case of the 
10 asymmetric center represented by the asterisk, it has been found that the absolute 
stereochemistry of the more active and thus more preferred isomer is shown in 
Formula IA. This preferred absolute configuration also applies to Formula I. 



o x« 




(IA) 

15 With the R 4 substhuent as hydrogen, the spatial configuration of the asymmetric 
center corresponds to that in a D-amino add. In most cases this is also designated 
an R-configuration although this wfll vary according to the values of R 3 and R* used 
In making R- or Stereochemical assignments. 

The instant compounds are generally isolated in the form of their 

20 pharmaceutical acceptable acid addition salts, such as the salts derived from using 
inorganic and organic acids. Examples of such adds are hydrochloric nitric, sulfuric, 
phosphoric, formic, acetic, trifluoroacetic, propionic, matete, succinic D-tartaric L- 
tartaric matonic, methane sulfonic and the like. In addition, certain compounds 
containing an acidic function such as a carfcoxy can be isolated In the form of their 

25 inorganic salt in which the counter-ion can be selected from sodium, potassium, 
lithium, calcium, magnesium and the Ilka, as wen as from organic bases. 

The pharmaceutical^ acceptable salts are formed by taking about 1 
equivalent of a compound of formula (1) and contacting it with about 1 equivalent of 
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the appropriate corresponding acid of the salt which is desired. Work-up and 
isolation of the resulting salt is well-known to those of onfinary skill in the art 

The growth hormone releasing compounds of Formula I are useful in vitro as 
unique tools for understanding how growth hormone secretion Is regulated at the 
5 pituitary level. This includes use in the evaluation of many factors thought or known 
to influence growth hormone secretion such as age, sex, nutritional factors, glucose, 
amino adds, fatty acids, as well as fasting and non-fasting states. In addition, the 
compounds of this Invention can be used in the evaluation of how other hormones 
modify growth hormone releasing activity. For example, It has already been 

10 established that somatostatin inhibits growth hormone release. 

The compounds of Formula I can be administered to animals, Including 
humans, to release growth hormone in vivo. The compounds are useful for 
treatment of symptoms related to GH deficiency; stimulate growth or enhance feed . 
efficiency of animals raised for meat production to improve carcass quality; to 

15 increase milk production to dairy cattle; improvement of bone or wound healing and 
improvement In vital organ function. The compounds of the present Invention by 
inducing endogenous GH secretion wfil alter body composition and modify other GH- 
dependent metabolic, immunologic or developmental processes. For example, the 
• compounds of the present invention can be given to chickens, turkeys, Gvestock 

20 animals (such as sheep, pigs, horses, cattle, eta), companion enimats (e.g.. dogs) or 
may have utility in aquaculture to accelerate growth and Improve the protein/fat ratio. 
In addition, these compounds can be administered to humans in vivo as a diagnostic 
tool to directly determine whether the pituitary is capable of releasing growth 
hormone. For example, the compounds of Formula I can be administered in vivo to 

25 children. Serum samples taken before and after such administration can be assayed 
for growth hormone. Comparison of the amounts of growth hormone In each of 
these samples would be a means for directly determining the ability of the patient's 
pituitary to release growth hormone. 

Accordingly, the present Invention includes within Its scope pharmaceutical 

30 compositions comprising, as an active ingredient at least one of the compounds of 
Formula I in association with a pharmaceutical^ acceptable carrier. Optionally, the 
pharmaceutical compositions can further comprise an anabolic agent in addition to at 
least one of the compounds of Formula I or another compound which exhibits a 



Printed from Mimosa 10/14/1997 14:13:15 page -38- 



WO 97/14369 



PCTYIB96/0U53 



-37- 

. different activity, e.g., an antibiotic growth permfttant or an agent to treat 
osteoporosis or with other pharmaceutical^ active materials wherein the combination 
enhances efficacy and minimizes side effects. 

Growth promoting and anabolic agents include, but are not limited to, TRH, 
5 PTH diethylstilbesterol, estrogens, fc-agonists, theophylline, anabolic steroids, 
enkephalins, E series prostaglandins, compounds disclosed in U.S. Patent No. 
3*239,345, the disclosure of which Is hereby incorporated by reference, e.g., zeranol; 
compounds disclosed in U.S. Patent No. 4,036,979, the disclosure of which is hereby 
incorporated by reference, e.g., sulbenox; and peptides disclosed In U.S. Patent No. 

10 4,41 1,890, the disclosure of which is hereby incorporated by reference. 

The growth hormone secretagogues of this invention in combination with 
other growth hormone secretagogues such as the growth hormone releasing 
peptides GHRP-6 and GHRP-1 as described in U.S. Patent No. 4,411,890, the 
disclosure of which is hereby incorporated by reference, and publications WO 

15 89/07110, WO 89/07111 and B-HT920 as wefl as hexarefin and the newly 
discovered GHRP-2 as described in WO 93/04081 or growth hormone releasing 
hormone (GHRH, also designated GRF) and its analogs or growth hormone and Its 
analogs or somatomedins Including IGF-1 and IGF-2 or p-adrenergic agonists such 
as ckmidme or serotonin 5KT10 agonists such as sumitriptan or agents which inhibit 

20 somatostatin or Its release such as physostigmine and pyridostigmine, are useful for 
increasing the endogenous levels of GH in mammals. The combination of a GH 
secretagogue of this invention with GRF results in synergistic increases of 
endogenous growth hormone. 

As is well known to those skilled in the art the known and potential uses of 

25 growth hormone are varied and multitudinous (See "Human Growth Hormone", 
Strobel and Thomas, Pharmacological Reviews, 4B. P9- 1-34 (1904); T. Rosen et 
al., Norm Res, 1995; 43: pp. 93-99; M. Degerblad et aL v European Journal of 
Endocrinology, 1995, 133: pp. 180-1 88; J, O. Jorgensen, European Journal of 
Endocrinology. 1994, 130: pp. 224-228; K. C. Copetand et at., Journal of Clinical 

30 Endocrinology and Metabolism, Vol. 78 No. 5, pp. 1040-1047; J. A. Aloi et al. 
Journal of Clinical Endocrinology and Metabolism, Vol. 79 No. 4, pp. 943-949; F. 
Cordido et al. t Metab. Clin. Exp., (1995), 44<8) f pp. 745-748; K. M. FairhaD et al, J. 
Endocrinol., (1995), 145(3), pp. 417-426; RM. Frieboes et at. 
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Neuroendocrinology, (1995), 61(5), pp. 564-589; and M. Uovera et aL, Int J. 
Cancer, (1995). 61(1). pp. 138-141]. Thus, the administration of the compounds of 
this Invention for purposes of stimulating the release of endogenous growth hormone 
can have the same effects or uses as growth hormone itself. These varied uses of 
5 growth hormone may be summarized as follows: stimulating growth hormone 
release in elderly humans; treating growth hormone deficient adults; preventing 
catabolic side effects of glucocorticoids, treating osteoporosis, stimulating the 
immune system, acceleration of wound healing, accelerating bone fracture repair, 
treating growth retardation, treating congestive heart failure as disclosed In PCT 

10 publications WO 95/28173 and WO 95/28174 (an example of 8 method for assaying 
growth hormone secretagogues for efficacy In treating congestive heart feiure is 
. disclosed in R. Yang et al., Circulation, Vol. 92, No. 2, p262, 1995), treating acute 
or chronic renal failure or insufficiency, treatment of physiological short stature, 
including growth hormone deficient children, treating short stature associated with 

15 chronic illness, treating obesity, treating growth retardation associated with Prader- 
Willi syndrome and Turner's syndrome; accelerating the recovery and reducing 
hospitalization of bum patients or following major surgery such as gastrointestinal 
surgery; treating intrauterine growth retardation, skeletal dysplasia, hypercortisonism 
and Cushings syndrome; replacing growth hormone in stressed patients; treating 

20 osteochondrodysplasias, Noonans syndrome, sleep disorders, Alzheimer's disease, 
delayed wound healing, and psychosocial deprivation; treating of pulmonary 
dysfunction and ventilator dependency; attenuating protein catabolic response after 
a major operation; treating malabsorption syndromes, reducing cachexia and protein 
toss due to chronic illness such as cancer or AIDS; accelerating weight gain and 

25 protein accretion in patients on TPN (total parenteral nutrition); treating 
hyperinsulinemia including nesidioblastosis; adjuvant treatment for ovulation 
induction and to prevent and treat gastric and duodenal ulcers; stimulating thymic 
development and preventing age-related decline of thymic function; adjunctive 
therapy for patients on chronic hemodialysis; treating tmmunosuppressed patients 

30 and enhancing antibody response following vaccination; improving muscle strength. 
Increasing muscle mass, mobility, maintenance of skin thickness, metabolic 
homeostasis, renal homeostasis in the frail elderly; stimulating osteoblasts, bone 
remodelling, and cartilage growth; treating neurological diseases such as' peripheral 
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and drug induced* neuropathy, Guiflian-Barre Syndrome, amyotrophic lateral 
sclerosis, multiple sclerosis, cerebrovascular accidents and demyelinating diseases; 
stimulating the immune system in companion animals and treating disorders of aging 
in companion animate; growth promotant In livestock; and stimulating wool growth in 
5 sheep. 

It win be known to those skilled in the art that there are numerous compounds 
now being used In en effort to treat the diseases or therapeutic Indications 
enumerated above. Combinations of these therapeutic agents, some of which have 
also been mentioned above, with the growth promotant, exhibit anabolic and 

10 desfrable properties of these various therapeutic agents. In these combinations, the 
therapeutic agents and the growth hormone secretagogues of this Invention may be 
independently and sequentially administered or co-administered in dose ranges from 
one one-hundredth to one times the dose levels which are effective when these 
compounds and secretagogues are used singly. Combined therapy to inhibit bone 

15 resorption, prevent osteoporosis, reduce skeletal fracture, enhance the healing of 
bone fractures, stimulate bone formation and increase bone mineral density can be 
effectuated by combinations of bisphosphonates and the growth hormone 
secretagogues of this invention, see PCT pubfication WO 95/11029 for a discussion 
of combination therapy using bisphosphonates and GH secretagogues. The use of 

20 bisphosphonates for these utilities has been reviewed, for example, by Hamdy, 
NAT., Rote of Bisphosphonates in Metabolic Bone Diseases, Trends In 
Endocrinol. Metab., 1993, 4. pages 19-25. Bisphosphonates with these utilities 
include but are not limited to alendronate, tiludronate, cfimethyt-APD, risedrunate, 
etidronate, YM-175, clodronata, pamidronate, and BM-210995 (Ibandronate). 

25 According to their potency, oral daily dosage levels of the bisphosphonate of 
between 0.1 mg and 5 g and dally dosaga levels of the growth hormone 
secretagogues of this invention of between 0.01 mg/kg to 20 mg/kg of body weight 
are administered to patients to obtain effective treatment of osteoporosis. 

The compounds of this invention may be combined with a mammalian estrogen 

30 agonist/antagonist Any estrogen agonist/antagonist may be used as the seoond 
compound of this invention. The term estrogen agonist/antagonist refers to 
compounds which bind with the estrogen receptor, inhibit bone turnover and prevent 
bone toss. In particular, estrogen agonists are herein defined as chemical compounds 
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capable of binding to the estrogen receptor sites In mammalian tissue, and mimicking 
the actions of estrogen in one or more tissue. Estrogen antagonists are herein defined 
as chemical compounds capable of binding to the estrogen receptor sites tn 
mammalian tissue, and blocking the actions of estrogen in one or more tissues. Such 
5 activities are readily determined by those skilled in the art according to standard 
assays including estrogen receptor binding assays, standard bone h lsto mor ph ometric 
and densitometer methods (see Eriksen E.F. et at. Bone Histomorphometry, Raven 
Press, New York, 1994, pages 1-74; Grief S.J. et aL, The Use of Dual-Energy X*Ray 
Absorptiometry In Animals, Inv. Radiol., 1996, 31(1):50-62; Wanner H.W. and 

10 Fogelmen I., The Evaluation of Osteoporosis: Dual Energy X-Ray Absorptiometry in 
Clinical Practice., Martin Dunte Ltd., London 1994, pages 1-296). A variety of these 
compounds are described and referenced below, however, other estrogen 
agonists/antagonists will be known to those skilled in the art. A preferred 
estrogen agonist/antagonist is droloxifene: (phenol, 3^44f2^c^methytamino)ethGxy]- 

15 pheryQ^-phsnyM-butenyfh (EM and associated compounds which are disclosed In 
U.S. patent 5,047,431 (the disclosure of which is hereby incorporated by reference). 

Another preferred estrogen agonist/antagonist is tamoxifen: (ethanamtne,2-{*4- 
(1 ,2-diphenyM ^utenyOphenoxyJ-N.N-rfnmthyi, (Z)-2«, 2-hydroxy-1 ,2,3-propanetii- 
carboxylate (1:1)) and associated compounds which are tfsdosed in U.S. patent 

20 4,536,516 (the disclosure, of which Is hereby incorporated by reference). Another 
related compound is 4-hydroxy tamoxifen which is disclosed In U.S. patent 4,623,660 
(the disclosure of which Is hereby Incorporated by reference). 

Another preferred estrogen agonist/antagonist is raloxifene: (methanone, [6- 
hydrcxy-2H4-hydroxyphenyl)benzo[b^ 
.25 .hydrochloride) and associated compounds which are disclosed tn U.8. patent 
4,418,068 (the disclosure of which is hereby incorporated by reference). 

Another preferred estrogen agonist/antagonist Is Woxifene: Pyrrolidine, 1-H4- 
[[ 1 -<4-iodophenyiy-2-phenyM -Butenyqphenoxyjethyl] and associated compounds 
which are disclosed in U.S. patent 4,839,155 (the disclosure of which is hereby 

30 incorporated fay reference). 

Other preferred estrogen agonist/antagonists include compounds as described 
in commonly assigned U.S. patent no. 5,552,412 the disclosure of which is hereby 
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incorporated by reference. Especially preferred compounds which are described 
therein are: 

CT$^4-fliwroi)henyl}-544K2^i^ 
naphthalene-2-ol; 
5 (-)-c/s^rmnyl-5-{4^-pyrroM 
naphthalene-2-ol; 

c&-6^henyl-5-{4^2-pyrrolidin-1^ 
naphthalene-2-ol; 

<^1-[tr^yrroiodtrweth^ 
1 0 tetrahydranaphthalene; 

l^'-pyrrofidinoethoxyp^^ ,2,3,4- 
tetrahydrotsoQutnaine; 

cis^4-hydra>rypheny1>5^4-{2^ 
tetrarrydro-napMhalene-2-ol; and 
15 M443yrofidinotethax^ 
tetrahydroisoquinofine. 

Other estrogen agonist/antagonists are described in U.S. Patent 4,133,814 (the 
disclosure of which is hereby Incorporated by reference). U.S. Patent 4,133,814 
discloses derivatives of 2*prwnyt-3*arDyl-berizothfophene and 2-phenyl-3- 
20 aroytberootrriophene-1 -oxide. . 

The following paragraphs provide preferred dosage ranges for various anth 
resorptive 8gents. 

The amount of the antwesorptive agent to be used is determined by its activity 
as a bone loss inhibiting agBnt Thus activity is determined by means of an individual 
25 compound's pharmacokinetics and tts minimal maximal effective dose in inhibition of 
bone loss using a protocol such as those referenced above. 

In general an effective dosage for the activities of this Invention, for example 
the treatment of osteoporosis, for the estrogen agonists/antagonists (when used in 
combination with a compound of Formula I of this invention) is in the range of 0.01 to 
30 200 mg/kg/day, preferably 0.5 to 100 mg/kg/day. 

In particular, an effective dosage for droloxifene is in the range of 0.1 to 40 
mg/kg/day, preferably 0.1 to 5 mg/kg/day. 
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In particular, an effective dosage for raloxifene is in the range of 0.1 to 100 
mg/kg/day t preferably 0.1 to 10 nig/kg/day. 

In particular, an effective dosage for tamoxifen is in the range of 0.1 to 100 
mg/kg/day, preferably 0.1 to 5 mg/kg/day. 
5 In particular, an effective dosage for 

c*s^4-fluoit>-phenyl)-544H2^ 
naphtha tene-2-oi; 

(-)-CB^pheny^4^2-pyrrofi^ 
naphthatene-2-ob 

1 0 c/s-€-phenyh5-(4-(2-pyrTOl«lin-1 -yl^oxyHjhenyiJ^ej.^trahydro- 

naphthatens-2-c); 

c^He-pyrrotodindethoxy-S'-pyiii^ ,2.3,4- 
tetrahydronaphthalene; 

1^4^yrro!kJlnoethoxyphenyl)-2^4M^ ,2,3,4- 
15 tetrahydrohoquinoline; 

c&^4*hydroxyphenyl)-544^2i)!^ 
tetrahydro-naphthalene-2-ol; or 

l-K-pyrotidtnotethoxyphe^ 
tetrahydrotsoquinoline is In the range of 0.0001 to 100 mg/kg/day, preferably 0.001 to 
20 10 mg/kg/day. 

In particular, an effective dosage for 4-hydroxy tamoxifen is In the range of 
0.0001 to 100 mg/kg/day, preferably 0.001 to 10 mg/kg/day. 

Compounds that have the ability to stimulate 6H secretion from cultured rat 
pituitary cells ere identified using the following protocol This test Is also useful for 
25 comparison to standards to determine dosage levels. Cells are isolated from 
pttiritaries of &-week old male Wistar rats. Following decapitation, the anterior 
pituitary (obes are removed into cold, sterile Hank's balanced salt solution without 
calcium or magnesium (HBSS). Tissues are finely minced, than subjected to two 
cydes of mechanical V assisted enzymatic dispersion using 10 U/mL bacterial 
30 protease (EC 3.4.24.4, Sigma P-6141) In HBSS. The tissue-enzyme mixture is 
stirred in a spinner flask at 30 rpm in a 5% CO2 atmosphere at about 37*C for about 
30 mln, with manual trituration after about 15 mln and about 30 min using a 10-mL 
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pipet. This mixture is centrifuged at 200 x g for about 5 min. Horse serum is added 
to the supernatant to neutralize excess protease. The pellet is resuspended in fresh 
protease, stirred for about 30 min more under the previous conditions, and manually 
triturated, ultimately through a 23-gauge needle. Again, horse serum is added, then 
5 the cells from both digests are combined, pelleted (200 x g for about 15 min), 
washed, resuspended in culture medium and counted. Cells are plated at 6.0- 
6.5x10* cells per cm 2 in 48-weU Costar dishes and cultured for 3-4 days In 
Dulbecco's Modified Eagle Medium (D-MEM) supplemented with 4.5 g/L glucose, 
10% horse serum, 2.5% fetal bovine serum, 1% non-essential amino acids, 100 

10 U/mL nystatin and 50 mg/mL gentamycin sulfate before assaying for GH secretion. 

Just prior to assay, culture wells are rinsed twice, then equilibrated for about 
30 minutes in release medium (D-MEM buffered with 25 mM Hepes. pH 7.4 and 
containing 0.5% bovine serum albumin at 37*C). Test compounds are dissolved In 
DMSO, then diluted Into pre-warmed release medium. Assays are run In 

15 quadruplicate. The assay is initiated by adding 0.5 mL of release medhim (with 
vehicle or test compound) to each culture well. Incubation is carried out at about 
37*C for about 15 minutes, then terminated by removal of the culture medium, which 
is centrifuged at 2000 x g for about 15 minutes to remove cellular material. Rat 
growth hormone concentrations tn the supematants are determined by a standard 

20 radioimmunoassay protocol using a rat growth hormone reference preparation 
(NlDDK-rGH-RP-2) and rat growth hormone antiserum raised in monkey (NtDDK* 
antl-rGH-S-5) obtained from Or. A. Partow (Harbor-UCLA Medical Center, Torrence, 
CA). Additional rat growth hormone (1.5U/mg. #G2414, Scripps Labs, San Diego, 
CA) is Iodinated to a specific activity of approximately 30 pCi/pg by the chloramlne T 

25 method for use as tracer. Immune complexes are obtained by adding goat 
antiserum to monkey IgG (Organon Teknika, Durham, NC) plus polyethylene glycol, 
MW 10,000-20,000 to a final concentration of 4.3%; recovery Is accomplished by 
centrifugation. This assay has a working range of 0.08-2.5 pg rat growth hormone 
per tube above basal levels. Active compounds typically stimulate growth hormone 

30 release by greater than 1.4 fold. Reference: Cheng, K., Chan, W.-S., Barreto, Jr., 
A., Convey, E.M., Smith, R.G. 1989. 
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Assay for Exooenouslv-Stimulated Growth Hormone Release in the Rat after 
Intravenous Administration of Test Compounds 

Twenty-one day old female Sprague-Dawtey rats (Charles River Laboratory, 
Wilmington, MA) are allowed to acclimate to local vivarium conditions (24 °C, 12 hr 
5 light, 12 hr dark cycle) for approximately 1 week before compound testing. Ail rats 
are allowed access to water and a peBeted commercial diet (Agway Country Food, 
Syracuse NY) ad libitum. The experiments are conducted in accordance with the 
NIH Guide for the Care and Use of Laboratory Animals. 

On the day of the experiment, test compounds are dissolved in vehicle 

10 containing 1% ethanol, imM acetic acid and 0.1% bovine serum albumin in saline. 
Each compound is tested with n=3. Rats are weighed and anesthetized via 
intraperitoneal injection of sodium pentobarbital (Nembutal, 50 mg/kg body weight). 
Fourteen minutes after anesthetic administration, a blood sample is taken by nicking 
the tip of the taQ and allowing the blood to drip into a microcentrifuge tube (baseline 

1 5 blood sample, approximately 1 00 pi). Fifteen minutes after anesthetic 
administration, test compound is delivered by intravenous injection into the tali vain, 
with a total injection volume of 1 ml/kg body weight. Adtfitional blood samples are 
taken from the tail at 5, 10 and 15 minutes after compound administration. Blood 
samples are kept on ice until serum separation by centrifugation (1430xg for 10 

20 minutes at 10°C). Serum is stored at -80*C until serum growth hormone 
determination by radioimmunoassay as described above and below. 
Aftspssnrent of Exogenously-Stimulatecl Growth Hormone RsIbbsb in the Dog after 

Oral Administration 

On the day of experimentation, the test compound is weighed out for the appropriate 
25 dose and dissolved In water. Doses are delivered at a volume of 0.5 ml/kg by 
gavage to 4 dogs for each dosing regimen. Blood samples (2 ml) ere collected from 
the jugular vein by direct vena puncture pre-dose and at 0.08, 0.17, 0.25, 0.5, 0.75, 
1, 2, 4, 6, and 8 hours post dose using 2 ml vacutainers containing Gthfum heparin. 
The prepared plasma is stored at -20 °C until analysis. 
30 Measurement of Canine Growth Hormone 

Canine growth hormone concentrations are determined by a standard 
radioimmunoassay protocol using canine growth hormone (antigen for iodination and 



Printed from Mimosa 10/14/1997 14:13:15 page -46- 



WO 97/24369 



PCT/IB96/01353 



M5- 

reference preparation AFP- 1 983 B) and canine growth hormone antiserum raised in 
monkey (AFP-21452578) obtained from Dr. A. Pariow (Harbor-UCLA Medical 
Center, Torrence, CA). Tracer is produced by chloramine T-iodination of canine 
growth hormone to a specific activity of 20-40 pCi/pg. Immune complexes are 
5 obtained by adding goat antiserum to monkey IgG (Organon Teknika, Durham, NC) 
plus polyethylene glycol, MW 10,000-20,000 to a final concentration of 4.3%; 
recovery is accomplished by centrifugation. This assay has a working range of 0.0O- 
2,5 pg canine GH/tube. 

Hie compounds of this invention can be administered by oral, parenteral 

10 (e.g., intramuscular, intraperitoneal, intravenous or subcutaneous infection, or 
implant), nasal, vagina!, recta), sublingual, or topical routes of administration and can 
be formulated with pharmaceutically acceptable carriers to provide dosage forms 
appropriate for each route of administration. 

Solid dosage forms for oral administration include capsules, tablets, pills, 

15 powders and granules. In such solid dosage forms, the active compound is admixed 
with at least one inert pharmaceutically acceptable carrier such as sucrose, lactose, 
or starch. Such dosage forms can also comprise, as is normal practice, additional 
substances other than such inert diluents, e.g., lubricating agents such as 
magnesium stearate. In the case of capsules, tablets and pills, the dosage forms 

20 may also comprise buffering agents. Tablets and pais can additionally be prepared 
with enteric coatings. 

Liquid dosage forms for oral admfriistration Include pharmaceutically 
acceptable emulsions, solutions, suspensions, syrups, the elixirs containing inert 
diluents commonly used in the art such as water. Besides such Inert diluents, 

25 compositions can also include adjuvants, such as wetting agents, emulsifying and 
suspending agents, and sweetening, flavoring and perfuming agents. 

Preparations according to this invention for parenteral administration include 
sterile aqueous or non-aqueous solutions, suspensions, or emulsions. Examples of 
non-aqueous solvents or vehicles are propylene glycol, polyethylene glycol, 

30 vegetable oils, such as olive oil and com oO, gelatin, and injectable organic esters 
such as ethyl oleate. Such dosage forms may also contain adjuvants such as 
preserving, wetting, emulsifying, and dispersing agents. They may be sterilized by, 
for example, filtration through a bacteria-retaining filter, by incorporating sterilizing 
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agents into the compositions, by irradiating the compositions, or by heating the 
compositions. They can also be manufactured In the form of sterile solid 
compositions which can be dissolved in sterile water, or some other sterile Injectable 
medium immediately before use. 
5 Compositions for recta) or vaginal administration are preferably suppositories 

which may contain, In addition to the active substance, excipients such as coca 
butter or a suppository wax. 

Compositions for nasal or sublingual administration are also prepared with 
standard excipients weO known in the art 
10 The dosage of active ingredient in the compositions of this invention may be 

varied; however, it Is necessary that the amount of the active ingredient be such that 
a suitable dosage form is obtained. The selected dosage depends upon the desired 
therapeutic effect, on the route of administration, and on the duration of the 
treatment Generally, dosage levels of between 0.0001 to 100 mg/kg of body weight 
15 daily are administered to humans and other animals, e.g.. mammals, to obtain 
effective release of growth hormone. 

A preferred dosage range is 0.01 to 5.0 mg/kg of body weight daOy which can 
be administered as a single dose or divided into multiple doses. 

The preparation of the compounds of Formula I of the present invention can 
20 be carried out in sequential or convergent synthetic routes. Syntheses detailing the 
* preparation of the compounds of Formula I In a sequential manner are presented in 
the reaction schemes shown hereinbetow. 

Many protected amino acid derivatives are commercially available, where the 
protecting groups Pit, Z 100 and Z 300 are, for example, BOC, CBZ, benzyl, 
25 ethoxycarbonyl groups, CF 3 C(0)-, FMOC, TROC, trttyl or tosyi. Other protected 
amino add derivatives can be prepared by literature methods. Some 3-oxo-2- 
carboxyl pyrrolidines, and 4-oxo-3-carboxy1 plperitfnes are commercially available, 
and many other related pyrrolidines and 4-substituted piperidrnes are known in the 
literature. 

30 Many of the schemes illustrated below describe compounds which contain 

protecting groups Prt, Z t0 ° or Z 200 . Benzyloxycarbonyl groups can be removed by a 
number of methods including, catalytic hydrogenatron with hydrogen in the presence 
of a palladium or platinum catalyst in a protic solvent such as methanol. Preferred 
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' catalysts are palladium hydroxide on carbon or palladium on carbon. Hydrogen 
pressures from 1-1000 psi may be employed; pressures from 10 to 70 psi are 
preferred. Alternatively, the benzyloxycarbonyl group can be removed by transfer 
hydrogenation. 

5 Removal of BOC protecting groups can be carried out using a strong acid 

such as trifluoroacetic add or hydrochloric acid with or without the presence of a 
cosofvent such as dichloromethane, ethyl acetate, ether or methanol at a 
temperature of about -30 to 70*C, preferably about -5 to about 35°C. 

Benzyl esters of amines can be removed by a number of methods including, 

10 catalytic hydrogenatton with hydrogen in the presence of a palladium catalyst in a 
protic solvent such as methanol Hydrogen pressures from 1-1000 psi may be 
employed; pressures from 10 to 70 psi are preferred. The addition and removal of 
these and other protecting groups are discussed by T. Greene in Protective Groups 
in Organic Synthesis, John Wiley & Sons, New York, 1881 . 
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SCHEME 1 
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SCHEME 1: The protected amino add derivatives 1 are in many cases commercially 
5 available, where the protecting group Prt Is, for example, BOC, FMOC or CBZ 
groups. Other amino adds can be prepared by literature methods. 

As IBustrated in Scheme 1, coupling of amines of formula 2 with protected 
amino adds of formula 1, where Prt is a suitable protecting group, is conveniently 
carried out in an inert solvent such as dichloromethane or DMF by a coupling 
10 reagent such as EDC or DCC in the presence of HOST or HQAT. In the case where 
the amine Is present as the hydrochloride saK, it Is preferable to add one or two 
equivalents of a suitable base such as triethylamine to the reaction mixture. 
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10 



Alternatively, the coupling can be effected with a coupling reagent such as BOP In an 
inert solvent such as methanol. Such coupling reactions are generally conducted at 
temperatures of about -30° to about 80°C, preferably -10° to about 25°C. For a 
discussion of other conditions used for coupling peptides see HoubervWeyi, Vol. 
XV, part II, E. Wunsch, Ed., George Theime Vertag, 1974, Stuttgart Separation of 
unwanted side products and purification of intermediates is achieved by 
chromatography on silica gel, employing flash chromatography (W. C. Stfll, M. Kahn 
and A. Mitra, J. Org. Chem. 43 2923 197B), by crystallization or by trituration. 

Transformation of the compound of formula 3 Into intermediates of formula 4 
can be carried out by removal of the protecting group Prt as described above. 
Coupling of intermediates of formula 4 to amino acids of formula 5 can be effected 
as described above to give intermediates of formula 6. Deprotection of the amine 6 
affords compounds of formula 7. 

SQUEME2 



tfx 4 

R 3 4-N-Plt 
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wfffeC) N (CH2)„ 
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SCHEME 2: Alternatively, compounds of formula 7 can be prepared by a 
convergent route as shown in Scheme 2. Intermediate esters of formula 8 can be 
prepared by treating amino acids 1, where Prt is a suitable protecting group, with a 
base such as potassium carbonate followed by an aDcyl hafide such as iodomethane 
5 in a suitable solvent such as DMF. Deprotection of the amine transforms 8 into 9. 
Alternatively, many amino acids of formula G are commercially available. 
Intermediate 10 is generated by coupling 9 to amino add 5. The ester of 
intermediate 10 can be converted to Intermediate add 11 by a number of methods 
known in the art; for example, methyl and ethyl esters can be hydrolyzed with lithium 

10 hydroxide in a protic solvent such as aqueous methanol or aqueous THF at a 
temperature of about -20° to 120°C, preferably about 0° to 50*C. In addition, 
removal of a benzyl group can be accomplished by a number of reductive methods 
Including hydrogenation in the presence of platinum or paftadum catalyst in a protic 
solvent such as methanol. Acid 11 can then be coupled to amine 2 to give 

15 intermediates of formula 6. Transformation of 6 to 7 can be achieved by removal of 
the protecting group 2**°. 

SCHEME 3 
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SCHEME 5: As illustrated tn Scheme 5, afkyiation of the diphenyloxazinone of 
formula 18 with dnnemyt bromide in the presence of sodium bis(trimethyl$Oyl)amide 
generates 19 which is then converted to the desired (D)-2~amino-5-phenylpentanoic 
add 20 by removing the protecting group (Pit) and hydrogenation over a PdCfe 
catalyst 

SCHEMES 
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k J 




21 



Lawtsson's 
Reagent 




2i do 
23 




24 




28 

SCHEME 6: Treatment of an ester of formula 21 with a base such as sodium 
hydride in a solvent such as DMF followed by an alky) halide 22 generates a 
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compound of formula 23 as illustrated in Scheme 6. Treating a compound of formula 
23 with a hydrazine of formula 24 such as hydrazine or methyt-hydrazine in a solvent 
* such as refluxing ethanol, followed by concentration and heating the residue in 
toluene at temperatures at or near reflux results in a compound of formula 25. 
5 Alternatively, 23 can be treated with a salt of a hydrazine in the presence of sodium 
acetate in refluxing ethanol to give 25. Deprotectton of the amine generates a 
compound of formula 28. Thioamides of formula 26 can be formed by treating 25 
with Lawesson's reagent in refluxing toluene or benzene. Removal of the protecting 
group transforms 26 into 27. 
10 SCHEME 7 



R 2 




25 28 



SCHEME 7: Treatment of a compound of fonnula 21 with a hydrazine of formula 24 
in a solvent such as refluxing ethanol, followed by concentration and heating the 
residue in toluene at temperatures at or near reflux results in compounds of formula 
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29. Alternatively, 21 can be treated with a salt of a hydrazine In the presence of 
sodium acetate m refluxing ethanol to give 29. The amide of formula 29 can be 
treated with a base such as sodium hydride in a solvent such as DMF followed by an 
atkyl halide to give 25. Deprotection of the amine generates a compound of formula 
28. 

SCHEME* 
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SCHEME 8: Reaction of a ketoester of formula 30 with a chlral amine such as 
alpha-methylbenrylamine with a suitable aldehyde such as formaldehyde, or reaction 
of a vinyl ketoester of formula 31 with a chlral amine such as alpha- 
methylbenzylamine with a suitable aldehyde such as formaldehyde, affords a 
5 compound of formula 32 via a double Mannich reaction. Reaction of 32 with a 
hydrazine generates a chinal compound of formula 33. Deprotection of the nitrogen 
- with hydrogen and a suitable catalyst such as palladium affords compounds of 
formula 34. 
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SCHEME 9: Treatment of a compound of formula 81 with a reducing agent such as 
sodium borohydride and protection of the nitrogen affords a compound of formula 82. 
Protection of the alcohol affords 83. Saponification of the ester affords a compound 
of formula 84. Reaction of 84 with thionyl chloride followed by treatment with 
5 diazomethane affords the homologated acid of formula 85. Esterification of 85 
affords a compound erf formula 86, which is O-deprotected to give 87. Oxidation of 
87 affords a ketone of formula 88. Reaction of 88 with a hydrazine, followed by 
nitrogen deprotection affords a compound of formula 44. 

SCHEME 10 




SCHEME 10: Treatment of a compound of formula 35 with a base such as sodium 
hydride in a solvent such as DMF followed by treatment with diethylcarbonate 
generates the ethyl ester of compound 36. Deprotection of the amine transforms 36 
Into 37. 
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SCHEME 11 




40 

SCHEME 11: Treatment of a maJonic ester of formula 38 with a base such as 
sodium hydride in a solvent such as DMP and subsequent hydrogenolysfs of the 
5 benzyl group with hydrogen and a catalyst such as palladium in a suitable solvent 
such as methanol produces the ester of formula 39. Deprotection of the amine 
generates compounds of formula 40. 
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SCHEME 12: Treatment of a Ketone of formula 41 with a secondary amine such as 
pfperidine In a suitable solvent such as benzene with removal of water affords an 
5 enamine of formula 42. AlkylaUon of the enamlne with an alpha-haloester such as 
ethyfbromoacetate in a suitable solvent such as benzene or THF using a suitable 
base such as LDA or NaNfSiMejfc affords a ketoester of formula 43. Reaction with 
a hydrazine of formula 24 affords the compound of formula 44. Deprotection of the 
nitrogen affords compounds of formula 45. 
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SCHEME 13 




Scheme 13: Treatment of a ketoester of formula 37 with an iodonium salt such as 
diphenytiodonium trifluoroacetate in a suitable solvent such as t-butanol generates a 
5 ketoester of formula 46. Reaction of 46 with a hydrazine generates a compound of 
formula 47. Deprotectlon of the nitrogen affords compounds of formula 48, see 
Synthesis, (9). 1984 p. 709 for a detailed description. 
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SCHEME 14 




50 51 
SCHEME 14: Treatment of a ketoester of formula 37 with an olefin such as 
acrytonttrile generates a ketoester of formula 49. Reaction of 49 with a hydrazine 
5 generates a compound of formula 50. Deprotection of the nitrogen affords 
compounds of formula 51. 
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SCHEME 15: Treatment of a ketoester of formula 37 with alryl bromide and a 
suitable base such as sodium hydride in a suftable solvent such as DMF affords a 
ketoester of formula 52. Reaction of 52 with a hydrazine generates a compound of 
formula 53. Ozonolysis of 53 in a suitable solvent such as methylene chloride 
5 followed by treatment with a reducing agent such as dimethytsuifide affords an 
aldehyde of formula 54. Oxidation of 54 affords a carboxylic acid of formula 55. 
Curtius rearrangement of 55, followed by hydrolysis of the intermediate isocyanate 
affords a primary amine of formula 56. Treatment of a compound of formula 56 with 
an isocyanate or carbamate affords a urea of formula 57. Deprotection of the 
10 nitrogen affords compounds of formula 58. 
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SCHEME 16 

* R2 




SCHEME 16: Treatment of a compound of formula 54 with a primary amine affords 
an imine of formula 59. Reduction of a compound of formula 59 affords a compound 
5 of formula 60. Treatment of a compound of formula 60 with an acyfating agent 
affords a compound of formula 61. Deprotection of the nitrogen affords compounds 
of formula 62. 
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SCHEME 17 
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64 65 
SCHEME 17: Treatment of a compound of formula 54 with a reducing agent such as 
sodium faorohydride affords a compound of formula 63. Reaction of 63 with an 
acytating agent such as an isocyanate or carbamate affords compounds of formula 
64. Deprotection of the nitrogen affords compounds of formula 65. 
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SCHEME 1B 
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67 



SCHEME 18: Treatment of a compound of formula 63 with a phosphine such as 
triphenyJ phosphine and an azo compound such as dlethylazodicarboxylate and an 
5 oxindole affords a compound of formula 66. De protection of the nitrogen affords the 
compound of formula 67. 
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71 

SCHEME 19: Treatment of a ketoester of formula 37 with e chiral diol and acid 
catafyst with removal of water in a suitable solvent such as benzene affords a chiral 
5 ketal of formula 68. ATkytation of 68 with an aikyl haiide in the presence of a base 
such as LDA followed by acid-catalyzed hydrolysis of the ketal affords chtraJ 
ketoesters of formuta 69. Reaction of 69 with a hydrazine generates chiral 
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compounds of formula 70. Deprotection of the nitrogen affords compounds of 
formula 71. 

SCHEMEL2Q 




71 

5 SCHEME 20: Treatment of a ketoester of formula 37 with a chirai amino acid eater 
such as valine t-butyl ester affords 8 chirai enamine of formula 72. Alkylation of 72 
with an alkyl halide in the presence of a base such as LOA followed by acid- 
catalyzed hydrolysis of the enamine affords chlrat ketoesters of formula 69. 
Reaction of 69 with a hydrazine generates chirai compounds of formula 70. 

10 Deprotection of the nitrogen affords compounds of formula 71 . 
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71 

SCHEME 21: Deprotection of the nitrogen of 25 affords compounds of formula 28. 
Salt formation of 28 with a chtral acid affords a mixture of dlastereomeric salts of 
5 formula 73. Crystallization of the dlastereomeric salts affords the add salt of chfra) 
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compounds of formula 70. Decomposition of the salt 70 with base liberates chiral 
compounds of formula 71. 



SCHEME 22 
R 2 R 2 




5 SCHEME 22: AOcylatfon of compounds of formula 25 with an allyiic acetate in the 
presence of a suitable catalyst such as palladium tetraWs(triphenytphosphlne) affords 
compounds of formula 74. Deprotectton of the nitrogen affords compounds of 
formula 75 v see Tetrahedron (50) p. 515, 1994 for a detailed discussion. 
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SCHEME 23 




80 

SCHEME 23: Treatment of a ketodiester of formula 76 with an aflcyl halide tn the 
presence of a base such as sodium hydride followed by acid-catalyzed hydrolysis 
5 and decarboxylation, followed by estertflcation with msthyliodide and a suitable base 
affords a compound of formula 77. Reaction of a compound of formula 77 with a 
suitable aldehyde such as formaldehyde and benzylamtne affords a compound of 
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formula 78. Reaction of a compound of formula 78 with a hydrazine generates chlrat 
compounds of formula 79. Deprotection of the nitrogen affords compounds of 
formula 80. 

SCHEME 24 



5 




SCHEME. 24: Treatment of an amine of formula 23 with an acid of formula 11 In an 
Inert solvent audi as cfichtoromethane or DMF by a coupling reagent such as EDC or 
DCC in the presence of HOST affords compounds of formula 89. Reaction of 
10 compounds of formula 89 with a hydrazine generates compounds of formula 6. 
Deprotection of the nitrogen affords compounds of formula 7. 
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SCHEME 25 




96 28 
SCHEME 25: Treatment of a hydroxyacetoacetate estBr of formula 60 with an alky) 
halide in the presence of a suitable base such as sodium hydride affords 
5 compounds of formula 91. Reaction of 91 with a hydrazine generates compounds 
of formula 92. O-AJkytation of the carbonyl oxygen of 92 affords 93 which Is 
converted to the halide 94. Displacement of the halide X by cyanide ion affords the 
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nitrite 95.' Reduction of 95 gives the primary amine 96 which is deprotected and 
cyriized in the presence of formaldehyde to afford 28. 

SCHEME 26 




Boc 



5 SCHEME 26: Treatment of a beta-keto-protected amlncvaierate such as 97 with an 
alkyf hafide in the presence of a suitable base such as sodium hydride affords 
compounds of formula 98. Reaction of compounds of formula 98 with a hydrazine 
generates compounds of formula 99. Deprotection of compounds of formufa 99 
affords primary amines of formula 100. Cydization of compounds of formula 100 in 
10 the presence of formaldehyde affords compounds of formula 26. 



Printed from Mimosa 10/14/1997 14:13:15 page -78- 



WO 97/24369 



PCT/IB96fll353 



-75- 

SCHEME 27 
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SCHEME 27: Treatment of the amine of formula 23a with an acid such as 1 in the 
presence of EDC and HOAT in a suitable solvent provides keto-esters of formula 
23b. The keto-ester 23b can be treated with a salt of hydrazine in the presence of 
sodium acetate in refluxrng ethanol to give hydrazines of formula 23a Deprotection 
5 under suitable conditions gives amines of formula 4. Coupling of intermediates of 
formula 4 to amino adds of formula 5 can be effected as described above to give 
Intermediates of formula 6. Deprotection of amine 6 affords compounds of formula 
7. 

The following examples are provided for the purpose of further illustration 
10 only and are not intended to be limitations on the disclosed invention 
General Experimental Procedures: 

Amicon silica 30 pM. 60 A pore size. waB used for column chromatography. Melting 
points were taken on a Buchi 510 apparatus and are tmcorrected. Proton and 
carbon NMR spectra were recorded on a Varian XL-300, Bruker AC-3Q0, Varian 

15 Unity 400 or Bruker AC-250 at 25 °C . Chemical shifts are expressed in parts per 
million down field from trimethylsilane. Partide beam mass spectra were obtained 
on a Hewlett-Packard 5S89A spectrometer using ammonia as the source of chemical 
ionization. . For initial sample dissolution, chloroform or methanol was employed. 
Liquid secondary ton mass spectra (LSIMS) were obtained on a Kratos ConcepMS 

20 high resolution spectrometer using cesium ton bombardment en a sample dissolved 
in a 1:5 mixture of d'rthioerythrftol and dithloihreito) or in a thioglycerol matrix. For 
initial sample dissolution chloroform or methanol was employed. Reported data are 
sums of 3-20 scans calibrated against cesium iodide. TLC analyses were performed 
using E. Merck Kieselgel 60 F254 sifica plates visualized (after etution with the 

25 indicated sotverrt(s)) by staining with 15% ethanoGc phosphomolybdic add and 
heating on a hot plate. 

General Procedure A (Peptide coupling using EDC): A 0.2-0.5 M solution of the 
primary amine (1.0 equivalent) in dichtoromethane (or a primary amine hydrochloride 
and 1.0-1.3 equivalents of triethylamine) Is treated sequentially with 1.0-1.2 
30 equivalents of the carboxyfic add coupling partner, 1.5-1.6 equivalents 
hydroxybenzotriazoie hydrate (HOST) or HOAT and '1.0-12 equivalents 
(stoteWometrtcally equivalent to the quantity of carboxylic add) 1-(3- 
tfmethylaminopropyl)-3-ethylcarbod0mlde hydrochloride (EDC) and the mixture is 
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stirred overnight in an ice bath (the ice bath is allowed to warm, thus the reaction 
mixture is typically held at about 0-20 °C for about 4-6 h and about 20-25 °C for the 
remaining period). The mixture is diluted with ethyl acetate or other solvent as 
specified, and the resulting mixture washed twice with 1N NaOH, twice with 1N HCI 
5 (if the product is not basic), once with brine, dried over Na2&04. and concentrated 
giving the crude product which is purified as specified. The cerboxylic acid 
component can be used as the dicydohexylamine salt in coupling to the primary 
amine or hydrochloride of the latter; in this case no triethylamine is employed. 

Example 1 

10 2^uninfett=tl(B^^ 

2.3.3a.4.e.7^exahvdrp.pvrrant^ 
hydrochloride and . 
2^mino4vM1(Ry^nT\rtoxvmrt 
2.3.3a.4.6.7^exahvdro^vmo^ 
15 hydrochloride 

a. 4^o-plperldlnfr-l t 3-dicarbpxync acid l:tert-butyl eater frethyl ester 
A mixture of 6.00 g (38.5 mmol) of 4-oxo-pip6ridine-3-carboxy1ic acid ethyl ester 
hydrochloride, 923 g (42.4 mmol) of dMert-butyldicarbonate, and 3.89 9 (38.5 mmol) 
of triethylamine in 150 mi of THF was stirred at room temperature for about 72 h. 
20 The mixture was concentrated and the residue was dissolved in ethyl acetate and 
washed three times each with 10% aqueous HCI. saturated aqueous sodium 
bicarbonate solution, and brine, dried over MgSQ4, and concentrated to give 10.0 g 

of 1 A as a white solid. MS (CI, NH3) 272 (MH+). 

B. 3^R.SW4>Rupro-berT7yn^^yo^lpBridine«1 ^dfearfaoxyfic add 1-tert-bufrf 

25 ester 3-ethyl ester 

To a solution of 2.00 g (7.4 mmol) 1A in 10 mL of DMF was added 282 mg (7.4 
mmol) of sodium hydride (60% 0$ dispersion) and the mixture was stirred at room 
temperature for about 15 min. A solution of 1.39 g (7.4 mmol) 4-fluorobenryl 
bromide In 7 mL of 0MP was added to the stirring solution and the mixture was 

30 stirred for about 72 h at room temperature. The mixture was diluted with ethyl 
acetate and washed once with water and four tones with brine, dried over MgS04, 

and concentrated to give 2.8 g of 1B. MS (CI, NH3) 380 (MH+). 
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C. 3a^R.SW4-Fluoro^rt?vtl2.nv>lhyl^^ 
DVfa2olor4.3>clDvridlne-5-cart>QyYllc add tert-butyl ester 

A mixture of 2.54 g (6.7 mmol) of 1B and 309 mg (6.7 mmol) of methylhydrazine tn 
100 mL of ethanol was heated at reflux for about 6 h. The mixture was concentrated 
5 and the residue was dissolved in 100 mL toluene and heated at reflux for about 17 h. 
The mixture was concentrated and the residue was purified by silica gel 
chromatography using an eiution gradient of (16:82 v/v ethyl acetate:hexane) to 
(75:25 v/v ethyl acetate:hexane) to give 1.0 g of 1C as a clear cotortess oil. MS (CI, 
NH3) 362 (MH+). 
10 0. 3a-rfR.SM4-Ruoro^nzvlV2^eth^ 

apyrian-^na.trifluQroacaate . 

To 1.00 g (2.8 mmol) of 1C was added 10 mL of trifluoroacetic add at about 0 °C 
and the mixture was stirred for about 1 h. Ethyl acetate was added and the mixture 
was concentrated to give 1.0 g of 1D. MS (CI, NH3) 263 (MH+). 
15 E. (RVfrB&rraloxy-2K2-tefrbti^^ 
propKmfc acid 

To 1.B3 g (6.2 mmol) of N4^0C-O*benzyt-D-serine in 35 mL of DMF was added 
1.02g (7.4 mmol) of potassium cartxnate followed by 0.82g (6.5 mmol) of 
iodomethane. The mixture was stirred overnight at about 24 *C under an 

20 atmosphere of nitrogen. The reaction mixture was diluted with 200 mL of water, and 
extracted three times with ethyl acetate. The combined organtcs were washed five 
times with water and once with brine, dried over MgS04 and concentrated. The 
crude (R)-^benzyloxy-2-tert»butoxycarbonyl-arnino-propionic add methvt ester was 
dissolved in 15 mL of cold trifluoroacetic acid at about 0 °C an<* . mixture was 

25 stirred for about 2 h. The mixture was concentrated and t***» -a was diluted with 
1N NaOH and extracted three times with ethyl aceUic. The combined organic 
extracts were washed with brine and dried over Na2S04 to give 0.84 g (4.02 mmol) 
of the resulting (R)-2*am!no-3-bereytoxy-prapionjc acid methyl ester which was 
coupled to 0.61 g (4.02 mmol) of M4-BOC-a-methytaIanine to give 1.80 g of (R)-3- 

30 benzytoxy-2-(24ert-butaxyGartonyte^ acid 
methyl ester. The crude product was dissolved in 20 mL of 4:1 THFrwater and a 
solution of 335 mg (7.98 mmol) of lithium hydroxide hydrate in 1 mL of water was 
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added to the soluti n and the mixture was stirred vemight at room temperature. 
The mixture was concentrated and the residue was diluted with ethyl acetate and 
acidified with aqueous HCI and extracted three times with ethyl acetate. The organic 
extracts were combined and washed once with brine, dried over Na2S04 and 

5 concentrated to give 1.60 g of 1E as an oil which solidified on standing. 1 H NMR 
(CDCI3 300 MHz) 8 7.30 (m. 5H), 7.10 (d, 1H), 5.07 (bs. 1H). 4.68 (m, 1H). 4.53 <q ( 
2H) 4.09 <m, 1H), 3.68 (m, 1H), 1.3-1.5 (m. 15H). 
F. (HlfR^enrtPXYmemyre^ 

2.3.3a.4.674iexahvdrt>^vra2a^ 

10 ethvtVcarfaamtc acid tert-huty| PBfy 

According to the method outlined in General Procedure A, 193 mg (0.51 mmol) of 1D 
and 196 mg (0.51 mmol) of 1E were coupled to give a mixture of tiastereomers. 
The residue was purified by silica gel chromatography using an elirtion gradient of 
(1:1 v/v ethyl acetatahexane) to 100% ethyl acetate to give 60 mg of less polar 1F 

15 Isomer 1 and 100 mg of more polar 1F Isomer 2. MS (CI. NH3) 624 (MH*) for both 
isomers. 

oxo-2.3.3a 4.6 y^exflhydfo^ryr^ tote^.^pyrirfff^^Yl^g^)^ 

ethvnHSobutvramide hydrochloride 
20 To 60 mg (0.10 mmol) of 1F Isomer 1 in 10 mL of ethanol was added 4 mL of 

concentrated HCI and the mixture was stirred at room temperature for about 2 h. 

The mixture was concentrated and the residue was precipitated from ethanol/hexane 

to give 50 mg of 1G isomer 1 as a whitB powder. MS (CI, NH3) 524 (MH+). 1 HNMR 

(CO3OD): (partial) 6 7.32 (m. 5 H), 7.12 (m, 2 H), 6.91 (m, 2 H), 5.15 (m, 1 H), 4.54 
25 (s, 2 H), 3.78 (m, 2 H)3.02 (m, 7 H), 2.66 (m. 2 H), 1.57 (a, 6 H). 

H. 2-Amino-N4 1 (Ryten7^yvm^vl^3a-fS W 

2.3.3a.4.6.7>hBxahvdr^ovr»olftf4 ^|pyriffnv5>yn.2^«tw 

ethvlMsohutvramkte hydrochloride 

To 100 mg (0.16 mmol) of 1F Isomer 2 in 10 mL of ethanoi was added 4 mL of 
30 concentrated HCI and the mixture was stirred at room temperature for about 2 h. 
The mixture was concentrated and the residue was precipitated from ethanol/hexane 
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to give 60 mg of 1H isomer 2 as a white powder. MS (CI, NH3) 524 (MH*). *HNMR 
(CD3OD): (partial) 6 7.32 (m, 5 H), 7.08 (m, 2 H), 6.95 (m. 2 H). 6.80 (m, 2 H). 5.30 
(m. 1 H), 4.61 (m, 3 H), 3.80 (m, 2 H), 2.58 (m, 3 H), 1.58 (s ( 6 H). 

Example 2 

PYraoto^.3^lDvridin -S-vrH(R^^ 

hydrochloride 

A. (RV-2-Amino-^1H-<ndoW3-yn-prep<onte add methvt aster 

To 4.92 g (16.2 mmol) of N-aM-BOC-CHryptophan in 100mL of DMF was added 2.46 
10 g (17.8 mmol) of potassium carbonate followed by 2.41 g (17.0 mmol) of 
iodomethane, and the mixture was stirred overnight at 24*C under an atmosphere of 
nitrogen. The reaction mixture was dButad with water, and extracted three times with 
ethyl acetate. The combined org antes were washed five times with 500 mL of water 
and once with brine, dried over MgS04 and concentrated to give 4.67 g of a white 
15 solid. To the crude (R)-24ert-butoxycaTbonylaml add 
methyl ester was added 15 mL of cold trffiuoroacetic add at about 0 °C and the 
mixture was stirred for about 2 h. The mixture was concentrated and the residue 
was diluted with 1N NaOH and extracted three times with ethyl acetate. The 
combined organic extracts were washed with brae and dried over Na2S04 to give 
20 (R)-2-amino-3-(1 H-indol-3-yl)-propionic acid methyl ester as an orange oil In 
quantitative yield. 

B. fRV2-f2-t^Butoxvcarfao^ 

ylKproptonic arid methyl cater. 

The crude product from 2A 1.55 g (7.1 mrnol) was coupled to 1.44 g (7.1 mmol) of 
25 N-t-BOC-a-methylalanine according to Procedure A to give an oil which was purified 
by silica gel chromatography using a gradient of 10%, 20%, 30%, 40% and 50% 
ethyl acetate In hexane to elute. Recovered 1.32 g of (R)-2-(2-tert- 
butoxycarbonytamirto-2^ethytyroptonyte^^ . add 

methyl ester. 
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C. ( R V2^2.tert-ButQXvcarfannvlamino^^ethykiroDionv<ammoV3-f 1 Hnndol-3- 
vn-oropionic acid 

To a solution of 1.03 g (2.64 mmol) of 2B in 10 mL of THF was added 381 mg (9.1 
mmol) of lithium hydroxide hydrate in 2 mL of water and the mixture was stfrTed 
5 overnight at room temperature. Excess THF was removed by evaporation, and the 
basic aqueous mixture was extracted three times with ethyl acetate, and then 
acidified to pH 4 with dilute acetic or hydrochloric acid. The product was extracted 
with ethyl acetate and the combined organic extracts were washed with brine, dried 
over M9SO4 and evaporated to give 1.03 g of 2C as an orange foam. MS (CI, NH3) 

10 3g0 (MH+). *H NMR (CDCI3 300 MHz) 6 7.61 (d t 1H), 7.48 (d, 1H), 7.27 (t, 1H), 
7.1O0, 1H), 4.81 (bs, 1H), 3.35 (m t 1H), 149 (5, 6H). 1.32 (s, 9H). 

D. n-r2-f3a^R.SH4^kMTt>^^^ 
PVraZ0tor4.3<lDVridirvS-vrM^W1Wndfl^^ 
methvi-ethvft^aTfaamte actd tPrt-hiityl 

15 According to the method outlined In General Procedure A. 183 mg (0.51 mmol) of 1D 
and 200 mg (0.51 mmol) of .20 were coupled and the residue was purified by stKca 
gel chromatography using an elutlon gradient of (1:1 v/v ethyl acetaterhexane) to 
100% ethyl acetate to give 230 mg of 2D. MS (Cl t NH3) 633 (MH*). 

E. 2^mtno^2^a^R,SH4^unre^ 
20 hexahvrtro^vmzoloM^lDvrirti^ 

isobutyramide hYdrashtniifto 

To 230 mg (0.36 mmol) of 2D in 10 mL of ethanol was added 4 mL of concentrated 
HCt and the mixture was sttned at room temperature for about 2 h. The mixture was 
concentrated and the residue was precipitated from ethanoi/hexane to give 130 mg 
25 of 2E as a white powder. MS (CI. NH3) 533 (MH*). ^HNMR (CD3OD): (partiaO 8 
7.79 (d, 1 H), 7.48 <m, 1 H), 7.33 (m, 2 H). 7.19 - 6.77 (m, 7 H), 6.54 (m, 1 H), 5.17 
(m, 1 H), 4.02 (m, 1 H), 3.11 - 2.B8 (m, 6 H), 2.47 (m, 2 H), 2.03 (m, 2 H), 1.59 (m, 6 
H). 
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Example 3 

^mrnp^-f2^3a-fR.SVben7vl.?-mefhvf.3-oxo.? 3 3a.4.67-hexahvdrekpyrazolof4.3- 
cIpyridin-S-vTM R41 H^ndoU3- V ln^^t^2^xo^thyr)^QbiJtvramtde 

A. 4-Oxa-DtDeridine-1.3-dicarfaqyyiic acid 1-tert-hutvl ester 3-methyl ester 

5 To a mixture of 7.00 g (3B.2 mmol) of 4-oxo-piperidine^3-carboxylic acid methyl ester 
and 8.82 g (72.3 mmoJ) of 4.4<fimethylaminopyridine tn 200 mL of methylene 
chloride at about 0 °C was added a solution of 7.88 g (36.2 mmol) of di-tert- 
butyldlcarbonate in 150 mL of methylene chloride over about 30 mln. The mixture 
was warmed to. room temperature and then stirred for about 17 h. The mixture was 

10 concentrated and the residue was diluted with chloroform and washed three times 
each with 10% aqueous HCI, saturated aqueous sexfium bicarbonate solution and 
brine, dried over MgS04 and concentrated to give 9.18 g of a dear yellow oil. 

B. 3-(R.S>^gntyH^XQ-oipfiritfiTO-i t MlcarbQ^llc acid 1-tert-butyl ester. 3- 
methyl eater 

15 To a solution of 5.00 g (10.4 mmol) 3A in 10 mL of DMF was added 745 mg (7.4 
mmol) of sodium hydride (60% o9 dispersion) and thB mixture was stirred at room 
temperature for about 15 min. A solution of 3.32 g (10.4 mmol) benzy&romida in 15 
mL of DMF was added to the stirring solution by cannula and the mixture was stirred 
for about 42 h at room temperature. The mixture was diluted with ethyl acetate and 

20 washed once with water and four times with brine,, dried over MgSQ4. and 

. concentrated to give 6.0 g of 3B as a yellow oil. MS (Q, NH3) 348 (MH+). 

C. 3a^.SVBenrvl2^thy1-3^*o^ 
ovrtdine-S-carboxvllc add tert-butvl ester 

A mixture of 4.00 g (11.5 mmol) of SB and 530 mg (11.5 mmol) of methylhydrazine 
25 in 100 mL of ethanol was heated at reflux for about 8 h. The mixture was 
concentrated and the residue was dissolved in 100 mL toluene and heated at reflux 
for about 17 h. The mixture was concentrated and the residue was purified by silica 
gel chromatography using an elutton gradient of (15:85 v/v ethyl acetateihexane) to 
(75:25 v/v ethyl acetaterhexane) to give 2.6 g of 3C as a dear colorless oil. MS (CI, 
30 NH3) 344 (MH*). 
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0. 3a-(R.SVBenzvl-2-methvL? 3a 4.5.6 y-hexahvdrft-pwa^o^ 3-c1 0 vrid?n-3. 

To 2.60 g (7.6 mmol) of 3C was added 20 mL of trifluoroacetic acid at about 0 °C 
and the mixture was stirred for about 2.5 h. Ethyl acetate was added and the 
5 solution was washed with 6N NaOH, dried over MgS04 and concentrated to give 1.6 

g of 3D. MS (CI, NH3) 244 (MH*). 

E. f1-r2^3a-fR.SVBenzvl?.mft^ 

clovridin-S-viyiR-f1H4ndol3-^ 

carbamfc add tert-btrtyl ester 
10 According to the method outlined in General Procedure A, 125 mg (4.6 mmol) of 3C 

and 1 75 g (0.51 mmol) of 2C were coupted and the residue was purified by silica gel 

chromatography using an elution gradient of (6:4 Wv ethyl acetate:hexane) to 7% 

methanol In ethyl acetate to give 150 mg of 3E. 

F- 2*mino-N42^3a^.Slr*n^^ 
15 pyrgolpM.3^1Pvrid^ 

hydrochloride 

To 150 mg (0.24 mmol) of 3E in 15 mL of ethano) was added 5 mL of concentrated 
HCI and the mixture was stirred at room temperature for about 3 h. The mixture was 
concentrated and the residue was crystallized from ethanoi/hexane to give 100 mg of 
20 3F. MS (CI, NH3) 515 (MH+). ^HNMR (CD3OD): 6 7.20 • 6.91 (m, 9 H), 6.56 (m, 1), 
5.17 <m, 1 H) t 4.05 (m, 1 H), 2.96 (s, 3 H), 2.62 (m, 1 H), 2.38 (m, 1 H), 2.06 (m, 2 
H), 1.61 (m, 8 H). 

Example 4 

2-Amino-N42^3»^lberi^ 
25 cbvridirh5-viyi-<R^nprtow^ and 

2*m'm^hhf?^aiHSyhere 

cbvridiTh5-VlH-ffil-ber^ 

A. (H2-(3ft-(R S>^enzvl-?-mftrrwl3^ 

clpyridlrr^vlM-rRV^Tg^ 
30 carbamlc acid tert-hutyt estgr 

According to the method outlined in General Procedure A, 1.12 g (4.6 mmoO of 3C 

and 1.75 g (0.51 mmol) of 1E were coupled to give a mixture of diastereomers. The 
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residue was purified by silica gel chromatography using an eiution gradient of (1:1 
v/v ethyl acetate:hexane) to 100% ethyl acetate to give 350 mg of less polar 4A 
Isomer 1 and 250 mg of more polar 4A isomer 2. MS (CI, NH3) 606 (MH+) for both 
isomers. 

5 B. 2-Amino^2^3t^RWbftn7yl2^ethY^^ 

pvrazQtol4,3^lpyridlrh5^-HRrte^^ 
hydrechtortde 

To 250 mg (0.41 mmol) of 4A isomer 1 In 15 mL of ethanol was added 5 mL of 
concentrated HCl and the mixture was stirred at room temperature for about 5 h. 
10 The mixture was concentrated and the residue was precipitated from ethanol/hexane 
and dried under vacuum to give 130 mg of 4B Isomer 1. MS (CI, NH3) 506 (MH+). 

1HNMR (CD3OD): 5 7.33 (m, 5 H), 7.14 (m, 5 H). 5.22 (m, 1 H), 4.57 (m, 3 H), 3.80 
(m, 2 H) 3.14 (m, 1 H), 3.04 (s, 3 H). 2.96 (m f 2 H), 2.61 (m, 2 H), 1.63 (m, 7 H). 

C. 2-Aminc>^42-i3a^Slbfmzvl-2^f^^^ 

15 pyrgotp[4>clpyridlrhfrylhHft^ 
hydrochloride 

To 250 mg (0.41 mmol) of 4A Isomer 2 in 15 mL of ethanol was added 5 mL of 
concentrated HO and the mixture was stirred at room temperature for about 5 h. 
The mixture was concentrated and the residue was precipitated from ethanol/hexane 
20 and dried under vacuum to give 120 mg of 4C Isomer 2. MS (CI, NH3) 506 (MH*). 
^HNMR (CD3OO): 5 7.31 (m, 5 H). 7.13 (m, 5 H) f 6.78 (m, 1 H), 5.28 (m, 1 H), 4.62 
(m, 3 H), 3.81 (M, 2 H), 3.14 (m. 1 H), Z62 (m, 3 H>, 1.58 (m, 7 H). 

D. 2-Amino^2W3a4RWban7v»-2^thvl-3-mfO-2 3 3a4.6 74igyahvd^ 

pyrazQto[4,3-clpyritfn-frylH^^ 

25 methanesutfonate 

Saturated aqueous sodium bicarbonate was added to 3.60 g (6.6 mmol) of 4B 
Isomer 1 and the mixture was extracted with ethyl acetate. The organic layer was 
dried over MgS04 and concentrated. The residue was dissolved in ethyl acetate, 

cooled to about 0 °C and 0.43 mL (6.6 mmol) of methane*sulfonic acid was added 
30 and the mixture was stirred for about 0.5 h. Hexane (200 mL) was added to the 
solution and the mixture was stirred for about 1h and tittered to give 3.40 g of a white 
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soiid. The s lid was recrystallized from 3% aqueous ethyl acetate to give 2.55 g of 
4D isomer 1 as a white crystalline solid. MS (CJ. NH3) 506 (MH+). 

Example 5 
2-Amtno-N^143a-(RVbBnzvl2^s^ ^ 
5 clpyridine-S^rbonyn^phenyHRyb^ and 
2-Am[no-N^43a^SV^nzYl2-meth^ 

c)pvridine-5^fbonylV4^eny^(RVhutylHfiobutyrami hydrochloride 

A. 2Qxo-5.6-diphenyl3-(^pr ^ acid t-biityl 
ester 

10 To an about -78°C solution. of 13.8 g (70.0 mmol) of cfnnamyt bromide and 4.94 g 
{14.0 mmol) of t^utyK2S.3RH^)^xo-2 t 3^pheny^morphortne carboxytate In 
350 ml of anhydrous THF was added 28 mL (28 mmol) of 1M sodium 
bistrimethytsHylamkle in THF. The mixture was stirred at about -78*C for about 1.5 h 
and then poured Into 750 mL of ethyl acetate. The mixture was washed twice with 

15 brine, dried over MgS04 and concentrated to give a yellow oil. The oQ was stirred In 
150 mL of hexane overnight and the precipitated solid was then collected by filtration 
to give 3.2 g of 6A as a white solid. 

B. 5(SV6fR^r^henvi-3fR\^phen^alivi\^orpho<in-2-<^ 

To 2.97 g (6.33 mmol) of 6A was added 20 mL of trffluoroacetic acid at about 0°C 
20 and the mixture was stirred for about 2 h and then concentrated. The residue was 
dissolved in water and basified with aqueous NaOH until a pH of 10 was maintained. 
The mixture was extracted three times with ethyl acetate and the combined organic 
extracts were washed with brine, dried over MgS04 and concentrated to give an 
orange oil which was purified by silica gel chromatography (10:90 v/v ethyl 
25 acetate:hexane) to give 880 mg of SB as a white solid. 

C. 24RVAmmo>5-phenvi>pentanoip add 

A mixture of 440 mg (1 .19 mmol) of SB and 120 mg of palladium chloride in 20 mL of 
ethanol and 10 mL of THF was hydrogenated at 45 psl. for about 16 h. The mixture 
was filtered through diatomaceous earth and concentrated, and the residue was 
30 triturated with ether to give 240 mg of 6C as a white solid. 
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D. g-tert^Butoxycaffaonylamincy-^-melhvMarpptonic acid 2.S^ioxo^vroKdin-1-yl 

ester 

To a sluny of 5.0 g (24.6 mmol) of N-t-BOC-a-methylalanine in 13.5 mL of 
methylene chloride was added 3.40 g (29.6 mmol) of N-hydroxysucdnimide and 5.65 
5 g (29.6 mmol) of EOC. The slurry was stirred for about 17 h at room temperature. 
The mixture was diluted with ethyl acetate and washed twice each with water, 
saturated sodium bicarbonate solution and brine. Dried over MgS04 and 
concentrated. The product was purified by silica gel chromatography (1:1 v/v ethyl 
ecetate.hexanes) to give 5.2 g of the title compound of this part D as a white solid. 
10 E. (R>-2^-tBrt^utoxvrartonvtam 
pentanotc add 

A mixture of 203 mg (1 .05 mmol) of 6D, 378 mg (1 2B mmol) of 6C and 434 mg (3.36 
mmol) of dSsopropylethylamine in 2 mL of DMF was stirred over-night. The mixture 
was diluted with ethyl acetate and extracted twice with 1N HCI. The aqueous phase 

15 was extracted once with ethyl acetate. The pooled organic extracts were washed 
three times with water and once with brine. The mixture was dried over MgS04 and 
concentrated. The residue was purified by silica gel chromatography using 80% 
chloroform in hexane followed by 100% chloroform followed by 10% methanol in 
chloroform to give 127 mg of 6E. 

20 F. f1-IM3a^.S)-Benzvl-2^Btrw^x^ 

cIpvridfne-^arbonvlM^henvl^^ arid 
tert-butvl ester 

According to the method outlined In General Procedure A, 130 mg (0.53 mmol) of 3C 
and 200 mg (0.53 mrnoi) of 6E were coupled to give a mixture of cfiastereomers. 
25 The residue was purified by silica get chromatography using an elutfon gradient of 
(1:1 v/v ethyl acetate:hexane) to 100% ethyt acetate to give 40 mg of less polar 5F 
Isomer 1 and 40 mg of more polar 5F Isomer 2. MS (CI. NH3) 604 (MH+) for both 
isomers. 

6. 2*mtno^fH3frfR)^nzyl-2-mettw 

30 pyrarolof4 .3^|pvridine-5warty)nyJ)^ hydrochloride 
To 40 mg (0.07 mmol) of 5F isomer 1 in 10 mL of ethanol was added 4 mL of 
concentrated HQ and the mixture was stirred at room temperature for about 4 h. 
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The mixture was concentrated and the residue was precipitated from methylene 
chtoride/hexane and dried under vacuum to give 30 mg of 56 isomer 1. MS (CI, 

NH3) 504 (MH 4 ). 1 HNMR (CD3OD): (partial) 6 7.19 <m t 10 H), 4.37 (m ( 1 H), 3.02 
(m, 6 H), 2.67 (m, 4 H), 1.83 (m, 4 H). 1.62 (s, 6 H), 1.28 <m f 1 H). 
5 H. 2^mmo-N41>f3a^SV43engyW?^TiethyU3-oxr>2 3.3a 4.6.7>hexahyrJrr>. 

pyra?oloI4.3^1pvridine-S^arboriYn^ hydrochloride 
To 40 mg (0.07 mmol) of 6F Isomer 2 In 10 mL of ethanol was added 4 mL of 
concentrated HCI and the mixture was stirred at room temperature for about 4 h. 
The mixture was concentrated and the residue was precipitated from methylene 
10 chloride/hexane and dried under vacuum to give 30 mg of 5H isomer 2. MS (CI, 
NHa) 504 (MH*). 1HNMR (CD3OD): (partial) 7.25 (m. 9 H), 6.88 (m, 1 H). 3.04 (s, 3 
H). 2.71 (m, 4 H) ( 2.48 (m, 2 H). 1.75 (m ( 4 H), 1.62 (m. 6 H). 1.28 (m, 1 H). 

Example 6 
2^lrK>4*-r2^a^.Sytenzvt-2-mrtr^ 

15 cIpvriuln^vn-I^HKr^^ hvdrochtoridfi 

A. rt^-(3a-ffl.S>^enzvl2^ethvl^ 
clDVridln-5-vrH-fflWber^xvm^ 

carbamte acid tert-butyl ester 

According to the method outlined in General Procedure A, 200 mg (0.82 mmol) of 3C 
20 and 320 mg (0.82 mmo§j of 1E were coupled to give a mixture of diastereomers. 
The residue was purified by si&ca gel chromatography using an etution gradient of 
(1:1 v/v ethyl acetate:hexane) to 10% methanol In ethyl acetate to give 170 mg of 
6A. 

B. 2-Amino-N-T2-(3a-m.SVteri7vl2- 
25 ovrazolpM.3^lDvridirb5-vr^ 

hydrochloride 

To 170 mg (0.28 mmol) of 6A In 20 mL of ethanol was added 5 mL of concentrated 
HCI and the mixture was stirred at room temperature for about 2.5 h. The mixture 
was concentrated and the residue was precipitated from ethanol/haxane to give 70 
30 mg of 6B. MS (CI, NH3) 506 (MH*). 1 HNMR (CD3OD): 6 7.32 (m, 5 H); 7.16 <m, 5 
H), 5.22 (m, 1 H), 4.67 (m.1 H), 4.65 (m, 2 H), 3.79 m, 2 H), 3.12 (m, 2 H) ( 3.00 (m, 
6 H), 2.71 (m, 3 H), 1.56 (m, 8 H). 
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Example 7 

2-Am'rno-N42-f3a-benzvt-2-erh^^ 

clDvridin-S-vn-1-/1 mndol-3-vlme!hvl)-5-oxo-ethyl}-jsnhtjtyramidB hydrochloride 
A. 3a-/R SlBen*vl2^thvl-3-o*o-2.3.3fl.4 6.7-hexahvdro-pvrazolol4.3- 
5 clovridine-5-carboxvlic add tert-btityl ester 

To 555 mg (1.60 mmol) of 36 in 27 mL of ethanol was added 240 mg (1.60 mmol) of 
ethythydrazineoxalate and the mixture was heated, at reflux for about 4 h. The 
mixture was concentrated and the residue was purified by silica gel chromatography 
using an etution gradient of (10:1 v/v hexane:ethy1 acetate) to (3:7 v/v hexane:ethy1 . 
10 acetate) to give 357 mg of 7A. MS (CI. NH3) 358 (MH*). 

To 350 mg (0.98 mmol) of 7A in 3 mL of ethanol was added 1 .5 mL of concentrated 
HCI and the mixture was stirred at room temperature for about 2 h. The mixture was 
concentrated to give 257 mg of 7B. MS (CI, NH3) 258 (MH*). 
15 C. {1-T2M3aHR,SVBen^K^1hfr^ 

c1pvridin-5~vtVWRW1H4ndQi;^ 

carbamic acid tert-butyl ester 

According to the method outlined in General Procedure A, 62 mg (0.28 mmol) of 7B 
and 100 mg (0.26 mmol) of 2C were coupled and the residue was purified by silica 
20 gel chromatography using an elution gradient of 100% methylene chloride to 2% 
methanol in methylene chloride to give 1 10 mg of 7C. MS (CI, NH3) 629 (MH*). 
O. 2-Amlno-N^3a^R S14>en^2^thv^^ 
Dvrazolof4.3^1twridfn-5-vlM^W 

ftvdrpchtorldB 

25 To 100 mg (0.15 mmol) of 7C in 2 mL of ethanol was added 1 mL of concentrated 
HCI and the mixture was stirred at room temperature for about 2 h. The mixture was 
concentrated to give 72 mg of 7D as a colorless foam. MS (CI, NH3) 529 (MH*). 
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Exampl 8 

7.Aminr>-N.f^3a-miberg^^ 

g ]pyridin-5-yl yi ^RV^enzyloxymethyk2^yo^thyn-isQfautvram ide hydrochloride and 
7-Aminc>-N42^3^tS>^nzYl2-^^ 
5 ' ^pyridin-5-vt yi4RU>ergvioxymethv^2^yo^thylVrs^ hydrochloride 
A. {1^3a^en^-2^thyl3^o^ 

fi.Yn-1^RVbq r^toxymethY>-2-oxo^Ylcarb^ add 

tort-butyi ester 

According to the method outlined in General Procedure A, 85 mg (0.29 mmol) of 7B 
10 and 100 mg {026 mmol) of 1E were coupled to give a mixture of diastereomere. 
The residue was purified by silica gel chromatography using an elation gradient of 
100% methylene chloride to 2% methanol in methylene chloride to give 6 mg of less 
polar 8A isomer 1 and 11 mg of more polar 8A Isomer 2. MS (CI, NH3) 620 (MH+) 

for both isomers. 
15 B. 2^mtoo^r2^3a4Rlbergyl2^thYi^^ 
pvraolol4 3-clpvridin^yn-1WR 

hydrochloride 

To 57 mg (0.009 mmol) of 8A Isomer 1 1n 1 mL of ethanol was added 0.4 mL of 
concentrated HCI and the mixture was stirred at room temperature for about 3 h. 
20 The mixture was concentrated to give 4.7 mg of 8B Isomer 1. MS (CI, NH3) 520 

(MH+). 1 HNMR (CD3OD): (partial) 8 7.41 - 7.05 (m, 10 H), 5.20 (m, 1 H), 4.61 (m. 
1H). 4.52 (s f 2 H). 3.71 (m. 1 H). 3.60 (m, 1 H). 2.61 (m, 3 H), 1.39 (m. 9 H). 
C. 2^ino-^^3rtS)^enzyKtathyKa^^ 

pyraMlo^.3^1pyridln-S^lV1-(R>-ben2yloxyri^ 
25 hydrochloride 

To 10 mg (0.016 mmol) of 8A Isomer 2 in 1 mL of ethanol was added 0.4 ml of 
concentrated KCt and the mixture was stirred at room temperature for about 3 h. 
The mixture was concentrated to give 8 mg of 8C Isomer 2. MS (CI, NH3) 520 

(MH+). 1 HNMR (CD3OD): (partial) 6 7.43 - 7.00 (m, 10 H). 6.81 (m, 1 H). 5.32 (m. 1 
30 H), 4.63 (m, 2 H), 4.53 (m, 1 H), 3.72 (m. 1 H), 1.37 (m, 9 H). 
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Example 9 

7-Amino-M-f2-/2-bg n?vl3-o*fv2 3 3a it R 7-h^flhvriftwovra7o1or4 ^pyririin-fi-ylW1. 
(RVbenzvlQXvmethv^-Qxo-ethy^fiQbirtvramidQ hydrochloride 

A. 2-Benzvt-3-hvdroxv-2.4 6 74etrahvdr^vrayotef4.3^1p^din^S^arfaQY y rtfi 

5 addtert-butyl ester 

A mixture of 800 mg (3.11 mmol) of 3B and 495 mg (3.11 mmot) of beruylhydraane 
dihydrochlorfde and 423 mg (3.11 mmol) of sodium acetate trihydrate In 15 mL of 
ethanol was heated at reflux for about 17 h. The mixture wa9 concentrated and the 
residue was dissolved in 100 mL of toluene and heated at reflux for about 48 h. The 

10 mixture was diluted with ethyl acetate and washed with brine, dried over MgS04 and 
concentrated and the residue was purified by silica gel chromatography using 100% 
ethyl acetate followed by 5% methanol in methylene chloride to give 530 mg of OA 
as a light brown solid. MS (CI, NH3) 330 (MH+). 

B. 2^ergylA5JJ-tetrahydte2H^yra^ 

15 To 411 mg (1.24 mmol) of 3E In 30 mL of ethanol was added 10 mL of concentrated 
HCI and the mixture was stirred at room temperature for about 30 min. The mixture 
was concentrated and the residue wss crystallized from methanot/ethyl acetate to 

give 353 mg of 9B. MS (CI, NH3) 230 (MH+). 

C. (1^^-Benzyh3^vdroxv-2,4^^ 

20 ben2rtoxvmetrwt-2^xo-ethvl(ar^ acid ten-butyl 

estet 

According to the method outlined In General Procedure A, 100 mg (0.38 mmol) of 9B 
and 145 mg (0.38 mmol) of 1E were coupled and the residue was purified by sifica 
gel chromatography (95:5 v/v methanol:methylene chloride) to give 42 mg of 9C as a 
25 white solid. MS (CI, NH3) 692 (MH+). 

D. 2-AminchM2^2-benzyt^ 
5-ylH^M>ergytoxymelt^ 

To 42 mg (0.07 mmol) of 9D in 20 mL of ethanol was added 6 mL of concentrated 
HCI and the mixture was stirred at room temperature for about 30 min. The mixture 
30 was diluted with ethanol concentrated and the residue was precipitated from 
methanot/ethyl acetate to give 35 mg of 9D as a white solid. MS (CI, NH3) 492 
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(MH+). 1 HNMR (CD3OD): (partial) 7.41 - 7.16 (m, 10 H), 5.19 (m, 3 H), 4.4B (m, 4 
H). 3.88 (m. 1 H), 3.74 (m, 2 H). 2.6B (m ( 2 H). 1.58 (m ( 6 H). 

Example 10 

?-Aminp-rH2-f3a-fRr*er^ 
5 pyraiolPl4.ta]pyrifln-5-ylH-(R^ 
hydro ctilondg and 

?-Aminp-N^3s^S)^firml-taXQ^ 

pyr«ptoH.frc1gyridlrr-^^ 

hydrochloride 

10 A. 3a^R.SVBenzvl-3-oxo^42 2.2-trifluom^thyn-2.3 3a.4.6 7-heyahydro- 
pvra?nte(4 ^mmdln^S^aTfer>xyfic acid tort-butyl ester 

A mixture of 840 mg (2.42 mmol) of ZB and 276 mg (2.42 mmol) of 2A2- 
trffluoroethylhydrazine (70% in water) h 20 mL of ethanol was heated at reflux for 
about 5 h and . then concentrated. The residue was dissolved in 40 mL of toluene 
15 and heated at reflux for about 17 h. The mixture wsb concentrated and the residue 
was purified by silica gel chromatography (9:1 v/v hexane:ethy1 acetate) to give 703 
mg of 10A as a yellow oil. MS (CI, NH3) 412 (MW*). 

clpytMta-a-ons 

20 To 600 mg (1.46 mmol) of 1QA at about 0 °C was added 3 mL of cold trifluoroacetfc 
acid and the mixture was stirred for about 3 h, allowing the solution to reach room 
temperature as tt did so. The mixture was concentrated and the residue was 
dissolved In water and the solution was bashed to pH 1 1 with 5N NaOH and then 
saturated with potassium carbonate. The solution was extracted three times with 

25 ethyl acetate and the combined organic extracts were washed with brine, dried over 
MgS04 and concentrated to give 345 mg of 1 0B as an opaque oil. MS (CI, NH3) 

312 <MH*). 

C. h4243a^.SVBeTttvU^e^^^ 

pyraQtol4.ta]pyridiiv5-vfr^ 

30 ethvlWsirbamlc acid tert-feutvl ester 

According to the method outOned In General Procedure A, 137 mg (0.44 mmol) of 
10B and 167 mg (0.44 mmol) of iE were coupled to give a mixture of dfcastereomers. 
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The residue was purified by silica gel chromatography using an etution gradient 
100% methylene chloride to 5% methanol in methylene chloride to give 128 mg of 
less polar 10C Isomer 1 and 63 mg of more polar 10C isomer 2. MS (CI, NH3) 674 

(MH*) for both isomers 

hexahvdrt>wra2olor4.3-c|pvrid^^ 
jsobutvramkte hydrochloride 

To 120 mg (0.18 mmol) of 10C isomer 1 In 3.5 mL of ethanol was added 1.5 mL of 
concentrated HCI and the mixture was stirred at room temperature for about 2 h. 
10 The mixture was concentrated to give 94 mg of 10D isomer 1 as an off-white 
powder. MS (CI, NH3) 574 (MH+). 1 HNMR (CD3OD): (partial) 5 7.31 (m, 5 H), 7.18 
(m. 5 H). 5.21 (m. 1 H), 4.57 (m, 3 H), 4.26 (m, 1 H), 4.08 (m, 1 H) t 3.79 (m. 2 H) ( 
3.09 (m, 4 H), 2.65 (m, 2 H), 1.63 (m, 6 H). 
E. 2^minp-N42-f3a4SV.befm/l3^^ 

15 hBxaftYdnMnmQlPl4.frc]pyrid^ 
feobutvramide hydrochloride 

To 53 mg (0.079 mmol) of 10C Isomer 2 in 3.5 mL of ethanol was added 1.5 mL of 
concentrated HCI and the mixture was stirred at room temperature for about 2 h. 
The mixture was concentrated to give 41 mg of 10E Isomer 2 as a tight yellow.sofid. 
20 MS (CI, NH3) 574 <MH+). ^HNMR (CD3OD): (partial) * 7.33 (m, 5 H) ( 7.15 <m, 4 H), 
6.81 (m, 1 H), 5.30 <m, 1 H), 4.67 (m. 4 H), 4.15 (m, 2 H), 3.77 (m, 2 H), 3.09 (m. 3 
H) f 2.64 (m. 3 H). 1 .58 (m, B H). 

Example 11 

2^mino-N42^3t^m^n7vl?^ 

25 c)pvridlrvS>yn.1^>^rigytexympthYU?^xcvB^ mothanefiutfanate 

and 

2^mmo-hH2-f3a^SV^rrzYlSMflrt^ 

cft^djrwS-yiyWRytengylPxvf^^ methanesutfonata 
A. 3a-/R.SyBenzvW%tert-biityl-3^xr>.? 3.3a.4 6 7-hexahydre-pyra^olof4.a. 
30 cTDvridinB-S-carboxvlte acid tart«fauM ester 

To 2.07 g (5.95 mmol) of 14B in 40 mL of ethanol was added 0.97 g (7.7 mmol) of 
tert-butylhydrazine hydrochloride and 0.63 g (7.7 mmol) of 60dium acetate and the 
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mixture was heated at about 70 °C for about 17 h. The mixture was cooled and the 
solution decanted from the precipitate and concentrated. The residue was dissolved 
in 80 mL of toluene and heated at reflux for about 6 h. The mixture was 
concentrated and the residue was purified by slOca gel chromatography (9:1 v/v 
5 hexane:ethy1 acetate) to give 1.7 g of 11 A. MS (CI, NH3) 386 (MH*). 

B. 3a.fR S^Benzvt-2-tert>biJtyl.2 3a 4 5 6 7-hBxahydro-pyrazolot4 ,3*c1pvridir»..3- 
one 

To 535 mg (1.39 mmoO of 11A in 20 mL of methylene chloride was added 225 ftL of 
methanes utfonic acid and the mixture was stirred for about 1.5 h at room 
10 temperature. The mixture was diluted with ethyl acetate and washed twice with 1N 
NaOH and once with brine, dried over Na2$04 and concentrated to give 246 mg of 

11B. MS (CI, NH3) 286 (MH*). 

C. {1^3a-(R.S)^en^2-lftrt-huWK5^yD>2.3 l 3a,4,87^exahy^ 
pyrralQ[4.3*1pyritffft^ 

15 ettiylVcarbamic add tert-butvl eater 

According to the method outlined In General Procedure A, 246 mg (0.86 mmof) of 
11B and 328 mg of 14F were coupled to give a mixture of dtastereomere. The 
residue was purified by silica gel chromatography (6:4 v/v hexane/ethyi acetate) to 
give 250 mg of less polar 11C isomer 1 and 90 mg more polar 11C isomer 2. MS 
20 (CI, NH 3 ) 646 (MH*) for both Isomers. 

D. 2*mfn&4H2^3a-fRrten7^ 
pyrazQlQM,3^lpyridlrr^^ 

methanesutfbnate 

To 210 mg (0.32 mmol) of 11C Isomer 1 1n 15 mL of methylene chloride at about 0 
25 °C was added 28 pL (0.44 mmol) of methanesulfonie acid. The ice bath was 
removed and the mixture was stirred for about 3 h, diluted with 1 5 mL of cfiethyl ether 
end the precipitated sofid was collected by filtration to give 100 mg of 110 Isomer 1. 
MS (CI, NH3) 548 (MH*). NMR (CD3OD); (partial) S 7.33 (m, 5 H). 7.27 - 7.07 
(m, 6 H), 6.21 (m, 1 H), 4.54 (m, 3 H), 3.88 <m, 3 H), 3.10 <m, 4 H), 2.61 (a, 3 H), 
30 1.62 (m, 6 H). 1.18(s, 9 H). 
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E. 2-Amino-N-f2-r3a-fSWbftngvl-2>tert-buiyU3-oyQ-2 3.3a 4.6 7-haxarivdro. 

Dvra2olof4.3-clDvridirw5-v1V1-(Rybe^^ 

methanesulfnnate 

To 85 mg (0.13 mmol) of 11C isomer 2 in 10 mL of methylene chloride at about 0 
5 °C was added 21 |iL (0.32 mmol) of methanesutfonic acid. The ice bath was 
removed and the mixture was stirred for about 3 h, diluted with 20 mL of diethyl ether 
and the precipitated solid was collected by filtration to give 46 mg of 11E Isomer 2. 
MS (CI, NH3) 548 (MH*). 1 H NMR (CO3OD): (partial) 5 8.28 (br d, 1 H), 7.32 (m. 5 
H), 7.18 (m, 4 H). 6.64 (m, 1 H), 5.31 (m, 1 H), 4.60 (m, 3 H), 3.70 (m, 3 H), 3.18 - 
10 2.92 (m. 3 H), 2.68 (s, 3 H), 1 .57 (m, 6 H), 1.13 (8. 9 H). 

Example 12 

2-AmirK)-N41^W1H-mdQl3.v^^^ SVoyririinA 
vlmethvt-2.3.3a 4 6 7^ftxahvdrrv jwrazolo[4 ,^|pyridift-&-ylV2-oxQMBthyl) - 
iaphutyramlde dlhydrechrorida 
15 A. 4-Qxo^fR.SV^ridl^ytmethvt^rperidln^l .a-dicaffroxyBc acid 
buMestar3-methvlfefiter 

To a solution of 2.00 g (7.8 mmol) of 3A In 32 mL of THF was addad 468 mg (11.7 
mmol) of sodium hydride (60% oil dispersion) at about 0 °C and the mixture was 
stirred for about 3D min. A solution of 762 mg (6.0 mmol) 2-picolyi chloride In 5 mL 

20 of THF was added to the stirring solution over about 5 min, followed by the addition 
of 432 mg (2.6 mmol) of potassium iodide. The Ice bath was removed and the 
mixture was heated for about 17 h at reflux. The mixture was diluted with ethyl 
acetate and washed once with water and once with brine, dried over MgSQ4 t and 
concentrated. The residue was purified by silica gel ch r omato g raphy using (6:4 v/v 

25 ethenhexane) followed by (6;4 v/v ethyl acetatethexane) to give 1.2 g of 12A. MS 
(CI, NH3) 349 (MH+). 

B. 2-Methvl3^o-3a-fR.S\^vridln-g^ 
ovrazofof4.3^lDvridine-S-carbQYylk: aritj tert-birtyt ester 

A mixture of 1.20 g (3.45 mmol) of 12A end 159 mg (3.45 mmol) of methyfhydrazlne 
30 in 20 mL of ethanol was heated at reflux for about 6.5 h. The mixture was 
concentrated and the residue was dissolved in 25 mL toluene and heated at reflux 
for about 17 h. The mixture was concentrated and the residue was purified by sffica 
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gel chromatography (65:35 v/v ethyl acetate:hexane) to give 450 mg of 12B. MS 
(CI. NH3) 345 (MH*). 

C. . 2^eftyh3a^R,S)-pyridin-2-y^ 
clpyridirhfrone dihydrcchlorkte 

5 A mixture of 450 mg (1.30 mmol) of 12B In 2 mL of 4M HCl/dioxane was stirred at 
room temperature for about 4.5 h. The mixture wa$ concentrated to give 450 mg of 
12C. MS (CI, NH3) 245 (MH*). 

D. (HH1-(ffi-H-lrclQl-frWme^ 

vlmethvl-2.3.3a.4.B.7-hexarnfflVc>^vra^ 
10 1-meihvt-ethvfl-carbamic arid tert-butyl ester 

According to General Procedure A, 108 mg (0.31 mmol) of 12C and 122 mg (0.31 
mmol) of 2C were coupled and the residue was purified by silica gel chromatography 
. (95:5 v/v ethyl acetate:methanol) to give 1 1 8 mg of 12D. MS (CI, NH3) 616 (MH*). 

E. 2^mlTK^WRVfimndol^ 
15 vlrnelhvl2.3.3a 4.6.7^axahydro-^ 

teobutvramide dlhydmchfarMa 

A mixture of 110 mg (0.18 mmol) of 120 In 1 ml of 4M HCJ/dioxane was stirred at 
room temperature for 17 h. The mixture was concentrated to give 51 mg of 12E 
MS (CI, NH3) 516 (MH*). 1HNMR (CD3OD): (partial) 5 8.91 - 8.52 (m, 2 H), 8.04 (tn, 
20 2 H), 7.76 - 7.50 (m, 3 H), 6.82 (m, 1 H). 4.62 (m. 1 H), 3.36 (s. 3 H) ( 1 .63 (s, 6 H). 

Example 13 

dihytirectitaridft 

25 A. (1414m-Ben7vtoxvmem*^^ 

2>3.3a.4.6.7-hflxahvdTo-pyra2dor4.3<lPv^ 
ethvft-carbamtc acid tert-huh/1 eater 

According to General Procedure A, 86 mg (0.27 mmol) of 12C and 103 mg (027 
mmol) of 1E were coupled and the residue was purified by silica ge) chromatog r aphy 
30 (95:5 v/v ethyl acetate:hexane) to give 82 mg of 13A. 



Printed from Mimosa. 10/14/1997 14:13:15 page -97- 



WO 97/24369 



FCT/IB96/013S3 



-96- 

B. 2-Amino-NK1^)tergy|QxymetM^ 
yfmethyto3.3aA67^xahydro-pyr^ 
fsotaulyramlda dltTYtirertiloridfl 

A mixture of 75 mg (0.12 mmol) of 13A in 1 mL of 4M KCt/dioxane was stirred at 
5 room temperature for about 17 h. The mixture was concentrated to give 80 mg of 
13B. MS (CI, WH3) 507 (MH + ). tHNMR (CD3OO): (partial) 8 8.78 (m, 1 H), 8.46 (m, 
1 H), 8.13 - 7.82 (m, 2 H), 7.32 (m, 5 H). 4.57 {m, 3 H>. 3.98 (m t 1 H), 3.82 (m, 2 H), 
1.63 (m. 6 H). 

Example 14 

c)pyridfn-S-yfr1^H1W^ 

A. 4^Qxo-Dtoeridlne-1.3^f£flrfaoxyfie acid 1-terMnityl ester 3-mathvl erter 

To a mixture of 100.0 g (518.4 mmot) of 4^xo-piperidine-3-carboxyUc acid methyl 
ester and 63 g (516.4 mmot) of 4 A^lmethylamirwpyrtcRne In 1 L of methylene 
15 chloride at about 0 °C was added a solution of 113.0 9 (616.4 mmol) of dVtert- 
butyldicarbonate in 100 mL of methylene chloride over about 90 mln. The mixture 
was slowly warmed to room temperature and then stirred for about 19 h. The 
mixture was washed three times each with 10% aqueous HCI, saturated aqueous 
sodium bicarbonate solution and brine, dried over Mg$Ot4 and concentrated to give 

20 130.5 g of 14A sa an amorphous solid. 1 HNMR (COO3): & 4.03 (far, 2H); 3.74 (a, 
3K). 3.58 (t 2H). 2.36 ft 2H), 1.42 (s, 9H). 

B. 3^RVBgrtzvM-oxo-oiparidin»-1 ^dtearhottylic add 1-tert-hutvl ester 3-methvl 
ester 

To a stirred suspension of 117 9 (293 mmol) of sodium hydride (60% oO dispersion 
25 washed twice with 100 mL of hexane) in 100 mL of DMF was added a solution of 
65.4 9 (254 mmo!) of 14A in 150 mL of DMF at about 0 °C over about 45 min. The 
ice bath was removed and the mixture was stirred at room temperature for about 45 
min. The mixture was recocted to about 0 °C and 35.2 mL (ffl8 mmol) of 
benzytbromide in 200 mL of DMF was added dropwise to the stirring solution and the 
30 mixture was stirred for about 23 h at room temperature. To the solution was 
carefully added 550 mL of water and the mixture was stirred for about 30 min. The 
mixture was extracted three times with ethyl acetate and the combined organic 
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extracts were washed five times with water, once with brine, dried over M9SO4 and 
concentrated to give 98 g of a yellow oil. The oil was crystallized from hexane to 
give 71 g of 14B as a white solid. MS (CI, NH3) 348 (MH+). 1 HNMR (CDCI3): 
(partial) 5 7.23 (m t 3 H), 7.13 (m. 2 H), 4.58 (br m. 1 H), 4.18 (br. 1 H). 3.63 (s, 3 H), 
5 3^8 - £68 (m, 4 H), 2.72 (m, 1 H), 2.43 (m, 1 H), 1.44 (s, © H). 

C. ^rR^en2vl-2-methYL3^xo.2.3 r ^ 
p)pyridlne.S-carboxy»le acid tert-butyi est^r 

A mixture of 47.0 g (135 mmol) of 14B, 3B.9 g (270 mmol) of methylhydrazine sulfate 
and 44.3 g (540 mmol) of sodium acetate in 900 mL of ethanoi was heated at reflux 
10 for about 17 h under nitrogen. "The mixture was concentrated and the residue was 
dissolved in ethyl acetate and washed three tfme6 with water and once with brine, 
dried over MgS04 and concentrated to give a yellow oil. The oil was stirred in 750 
mL of hexane for about 3 h to give 41.17 g of 14C as a white solid. MS (CI, NH3) 

344 (MH+). 1 HNMR (CDCI3): (partialis 7.19 (m, 3 H). 7.05 (m, 2 H), 4.61 (br m, 2 
15 H), 3.24 (m. 1 H), 3.09 (s. 3 H), 3.01 (m, 1 H), 2.62 (m, 4 H), 1 .52 (s. 9 H). 

D. 3a^SV3BnzyW2^»hYl-^3a4A6 7^ 

one hydrechteridfl 

Anhydrous KCI was bubbled through a solution of 24.55 g (71.5 mmol) of 14C in 800 

mL of diethyl ether at about 0 °C for about 12 mm. The mixture was stirred for about 
20 3 h, during which time a whKe precipitate formed. The precipitated solid was 
collected by filtration and to give 19.2 g of 14D. MS (CI, NH3) 244 (MH+). 1 HNMR 
(CD3OD): (partial) 5 7.25 (m, 3 H), 7.05 (m» 2 H), 3.77 (m, 2 H), 3.51 (d, 1 W). 3.25 
(m, 1 H), 3.17 (m, 3 H), 3.03 (a. 3 H). 2.81 (m, 1 H). 

E. 2-tert-BLrtm(vcart)onvlamino-2-mBthy^Dkmic ac|d gS^xo-pyrrpfidin-l-yl ester 
25 To a stirring solution of 100.0 g (492 mmof) of Booa-methytalanine and 94.0 g (492 

mmol) of EOC In 2 L of methylene chloride at about 0 °C was added 56.63 g (492 
mmol) of N-hydroxysuccinlmlde in portions and the reaction was then allowed to 
warm to room temperature. The mixture was stirred for about 24 h and washed 
twice each with saturated aqueous sodium bicarbonate solution and brine, dried over 
30 N82S04 and concentrated to give 124.0 g of 14E as a white solid. 1 HNMR (CDCI3); 
64.98 (br. 1H), 2.82 (s, 4H), 1.66 (s, 6H), 1.48 (s, 9H). 
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F. 3-mi-Benzvlo)w-2-(24ert^utoxYra^ 
proptonic acid 

A mixture of 50.5 g (168 mmol) of 14E, 33.5 g (168 mmol) of N4-BOC-0-benzyW> 
serine, and 51.05 g (505 mmol) erf triethylamlne in 400 mL ot dioxane and 100 mL of 
5 water was heated at about 45 °C for about 16 h. The mixture was dHuted with ethyl 
acetate and acidified to pH 2 with acetic acid. The layers were separated and the 
organic phase was washed with brine, dried over Na2S04 and concentrated to give 

650 g of 14F as a white solid. 1 HNMR (CD3OD): (partial) 6 7.55 (d, 1 H), 7.29 <m, 5 
H). 4.52 (m, 1 H). 4.48 (s, 2 H), 3.84 (d of d. 1 H), 3.69 (d of d, 1 H) t 1 .42 (s, 6 H), 
10 1.38 (a, 9 H). 

G. 3a-mVBenzyl-2-methyt-2 3a 4 5 6.74iexahvdm-pyrazrior4.3^1|^dhv3^na L- 
tafippta 

To a mixture of 5.00 g (20.6 mmol) of the free base of 140 and 3.09 g (20.6 mmol) off 
L-tartaric add in 80 mL of acetone and 3.2 mL of water was heated under nitrogen at 
15 about 70 °C for about 70 h. during which time the reaction mixture became a thick 
suspension and an additional 20 mL of acetone was added. The reaction mixture 
was cooled slowly to room temperature and then filtered. The solid that was 
collected was washed with acetone and dried under vacuum to give 7.03 g of 14G as 
a white solid. 

20 H. 3a-mWB«nzyl-g-methYU9 a a 4.5.6 7^axahydn>^yra20teT4 3^1pyridlfK^ona 
To a suspension of 5.00 g (12.7 mmol) of 14G tn 80 mL of methylene chloride at 
about 0 °C was added 1.72 mL (25.4 mmol) of ammonium hydroxide and the mixture 
was stirred for about 15 min. The cold solution was filtered and used immediately in 
the next step. . 

25 I. J142^3a^Ry^fin^?^Bthyl^ 
ctavritfm-S-vlM^RW1H^oU^ 

carbamte acid lertrbutyl ester 

A mixture of 4.83 g (12.7 mmol) of 14F, the solution from 14G, 2.60 g (19.1 mmol) of 
H0AT, and 2.45 g (12.B mmol) of EDC was stirred at about 0 °C under nitrogen for 
30 about 1 h and then wanned to room temperature and stirred for about 16 h. The 
mixture was filtered and the filtrate was washed with saturated aqueous sodium 
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bicarbonate and water, dried over MgS04 and concentrated to give 7.35 g of 141 «s 
a white solid. 

5 To 755 mg (1.25 mrnol) of 141 In 7 mL of methylene chloride at about 0 *C was 
added 3.5 ml of cold trifluoroecetic acid and the mixture was stirred for about 1 h at 
about 0 *C The mixture was allowed to warm to room temperature and stirred for 
about 2 h. The mixture was concentrated and co-evaporated twice with toluene. 
The residue was dissolved in chloroform and washed twice with saturated aqueous 
10 sodium bicarbonate and once each with water and brine. The mixbtfe was dried 
over M9SO4 and concentrated to give 594 mg of 14J as an oil. 

Example 15 

pjraMloH^teyrigfo^^ hydrochloride 
15 A. 2^ethylfroxfr2J,3a,4,67rta^ acM 

tert-hutvt aster 

A mixture of 3.0D g (11.66 mmoQ of 3A and 537 mg (11.66 mmol) of 
methylhydrazine in 100 mL of ethano) was healed at reflux for about 17 h. The 
mixture was concentrated end the residue was dissolved fri 100 ml totuene and 
20 heated at reflux for about 17 ft The mixture was diluted with ethyl acetate, and 
washed twice with brine, dried over MgS04 and concentrated. The residue was 
. purified by silica get chromatography using an erutton gradient of 100% ethyl acetate 
to 5% methanol in methylene chloride to give 2JZb g of 15A as a white sofid. 1 HNMR 
(CD3OO): 5 4.20 (a, 2H), 3.67 (t, 2H), 3.43 (s, 3H), 2£8 (t, 2H). 1.48 (s t 9H). 

25 B. 24/)eftfr2.3aAS.674wxahy^ hydrochtandB 
To 510 mg (2.01 mmol) of 16A In 30 mL of ethano) was added 10 mL of 
concentrated HQ and the mixture was stirred at room temperature for about 35 mtn. 
The mixture was concentrated and the residue was crystaiRzad from methanoi/ethyl 

acetate to give 425 mg of 15B as a yeSow sofid. 1 HKMR (CD3OO): 6 A27 (S, 2H) t 
30 3.71 (S, 3H), 3.56 (T, 2H), 3.05 (T, 2H). 
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C. mi^RVBergvlox^ethvl-2-^^ 

DvrazofoM.3-clDvrid)rh5-vll2-ox arid tart- 

birtvl ester 

According to the method outlined in General Procedure A, 100 mg (0.53 mmol) of 
5 15B and 202 mg (0.53 mmol) of 1E were coupled and the residue was purified by 
silica gel chromatography (95:5 v/v methylene chloridermsthanof) to give 54 mg of 
16C as a white solid. MS(C1,NH3)516(MH+). 

D. 2-Amino4J-M-R-benzvtoxv^^ 
nvra7^or4.3-clDvridin-5-vlV^^ 

10 To 54 mg (0.10 mmol) of 16C in 30 mL of ethanol was added 10 mL of concentrated 
HCI and the mixture was stirred at room temperature for about 40 mln The -mixture 
was concentrated and the residue was precipitated from methanol/ethyl acetate to 
give 50 mg of 1SD. MS (CI, NH3) 416 (MH+). 1 HNMR (CD3OD): (partial)^ 7.28 (m, 
5 H), 5.18 (m 1 H), 4.69^.38 (m, 4 H), 3.88 (m, 1 H). 373 (m, 2 H), 3.68 (s, 2 H), 

15 3.61 (m, 1 H), 2.87 (m, 1 H), 1.57 (s, 6 H). 

Example 16 

2-Amfno-fM2-r2-bergvl-^xo.2 a 3a 4 6 7^iexflhydre-pyragoln[4 3-clPvrtdirv5-ylV 
1fRW1H4ndol-3-vlmBthvn-?-oxo^thy^hutyfamldg hydrochloride 

A. 2^enzvl^xo-2.3.3a4 6 7^e*flh^ acid 
20 ♦art-butyl eater 

A mixture of 800 mg (3.1 1 mmol) of 3A and 405 mg (3.1 1 mmol) of benzyWhydrazine 
dihydrochtoride (n 15 mL of ethanol was heated at reflux for about 17 h. The mixture 
was concentrated and the residue was dissolved in 100 mL toluene and heated at 
reflux for about 46 h. The mixture was diluted with ethyl acetate, and washed twice 
25 with brine, dried over Na2S04 and concentrated. The residue was purified by silica 
gel chromatography using an etut'ron gradient of 100% ethyl acetate to 5% methanol 
In methylene chloride to give 530 mg of 16A as a tan solid. MS (CI, NH3) 330 

(MH*). 

B. 2^enzvl>2.3a.4.5 6.7^exahyrfro^ y ^ hydrochloride 

30 To 411 mg (1.24 mmol) of 16A In 30 mL of ethanol was added 10 mL of 
concentrated HCI and the mixture was stirred at room temperature for about 30 min. 
The mbdure was concentrated and the residue was crystallized from methanol/ethy! 
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acetate to give 353 mg of 16B as a yellow solid. MS (CI, NH3) 230 (MH*). 1 HNMR 
(CD3OD): 6 7.26-7.40 (m, 5H), 5.22 (3, 2H), 4.12 <s, 2H), 3.53 (t, 2H), 3,00 (t, 2H). 
C. (py2^2-tert-Butoxvcaroonviamino-2^ 
ylVpmpionic acid 

5 To a stirring solution of 30.6 9 (0.15 mol) of D-tryptophan, 30.4 g (0.30 mo!) of. N- 
methylmorpholine in 450 mL of (4:1) dtoxane.-water, was added 45.0 g (0.15 mol) of 
14E and the mixture was stirred for about 72 h. Excess dloxane was removed by 
evaporation and water and ethyl acetate were added to the mixture. The pH of the 
solution was adjusted to 3 with concentrated HCI and the layers were separated. 
10 The organic layer was washed with water and brine, dried over M9SO4 and 
concentrated. The residue was crystallized from ethyl acetate/hexanes to give 37.0 
g of an off-white soBd. 

(RHlH^doi-frytmethyl)^^ arid tefr 

15 butyifistfii 

According to the method outlined in General Procedure A, 100 mg (0.36 mmoQ of 
16B and 202 mg (0.53 mmoQ of 16C were coupled and the residue was purified by 
sffica gel chromatography (65:5 v/v methylene chloridetmethanof) to give 45 mg of 

16D as a white solid. MS (CI, NH3) 601 (MH+). 
20 EL 2-AmrncvN^-f?-bert^^x<^ 

5-ylH -(R>(1 H^ndo^ylmfithYlV2^xg-fithylH hydrcchlwfcte 
To 45 mg (0.07 mmol) of 160 In 60 mL of ethanol was added 20 mL of concentrated 
HCI and the mixture was stirred at room temperature for 35 min. The mixture was 
concentrated and the residue was precipitated from methanoVethyl acetate to give 
25 30 mg of 16E. 1 HNMR (CD3OD): (partial) 5 7.40 (m, 4 H), 7.25 (m, 3 H), 7.11 (m, 2 
H), 6.66 (m. 2 H), 6.81 (m, 1 H), 5.38 - 4.83 (m, 3 H). 4.46 (m ( 1 H>. 4-2* 1 H). 
3.66 (m, 1 H), 3.69 (m. 1 H), 3.18 (m, 1 H), 2^8 (m, 1 H), 1.57 (m, 6 H),1.38 (m, 1 
H). 
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Exampte 17 

?-Amfn£wM^1^n?y)oxym 

pyraz^o[4.3^pyridin.S-v1^2^XQ^thyl)^sobutyrarpide hydrochloride 

A. 3-Methy>^xo>piDeridine-1.3-dicarttpxylic add 14ert-butyl ester 3-(R.SV-rnethyl 
5 ester 

To a solution of 2.00 g (7.77 mmol) 3 A in 30 mL of DMF was added 308 mg (7.77 
mmol) of sodium hydride (60% oil dispersion) and the mixture was stirred at room 
temperature for about 25 mln. To the stirring solution was added 0.50 mL (7.77 
mmol) of methyl iodide and the mixture was stirred for about 17 h at room 
10 temperature. The mixture was diluted with ethyl acetate and washed once with 
water and four times with brine, dried over MgS04, and concentrated. The residue 
was purified by silica gel chromatography (7;3 v/v hexane:ethyt acetate) to give 1.75 
g of 17A as a clear oil. MS (CI, NH3) 272 (MH+). 

B. 2 3a-fR SVOime1hvl3-oxo.2 3 3a 4 fi 74texflhydro^>yragolol4.3-c|pyridine-S> 
15 carboxylie acid tart-butyl ester 

A mixture of 1.62 g (9.50 mmol) of 17A and 435 mg (9.50 mmol) of methylhydrazine 
in 30 mL of ethanol was heated at reflux for about 4 h. The mixture was 
concentrated and the residue was dissolved in 50 mL toluene and heated at reflux 
for about 14 h. The mixture was diluted with ethyl acetate, and washed twice with 
20 brine, dried over Na2S04 and concentrated. The residue was purified by silica gel 
chromatography (7:3 v/v hexane.ethyi acetate) to give 1.00 g of 17B as a white solid. 
MS <CL NH3) 268 (MH+). . 

hydrochloride 

25 To 1 .00 g (374 mmol) of 17B in 40 mL of ethanol was added 8 mL of concentrated 
HQ and the mbcture was stirred at room temperature for about 35 min. The mixture 
was concentrated and the residue W8s crystallized from methanoi/ethyl acetate to 
give 850 mg of 17C as a white solid. MS (CI, NH3) 168 (MH+). 
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O. (1414Rl-Berevloxvmeth^^^ 
hexahydrp^vrazolof4.3^lpyrifln 
cartemlc acid tert-frutvl ester 

According to the method outlined in General Procedure A, 150 mg (0.74 mmol) of 
5 17C and 514 mg (1.35 mmol) of 1E were coupled and the residue was purified by 
silica gel chromatography (85:15 v/v hexane:ethyl acetate) to give 185 mg of 17D as 
a white soft). 

E 2-Amlno-N-11 -mybsnzvloyvmethvU^ 3a-m.SW«mfithvt-3^yft. 

2.3 3a.4.6 7-hexahvdro-ovrazota^ ?^]p vridin-5-yIV2>QXQ^thvl}-isobiJtyramidB 

10 hydrochloride 

To 173 mg (0.33 mmol) of 17B in 40 mL of ethanoJ was added 15 mL of 
concentrated HCI and the mixture was stirred at room temperature lor about 1 h. 
The mixture was concentrated and the residue was diluted with chloroform and 
washed with saturated aqueous sodium bicarbonate and brine, dried over N82SO4 

15 and the residue was purified by silica gel chromatography using an etution gradient 
of 100% ethyl acetate to 10% diethyiamine in ethyl acetate. The residue was 
dissolved in ethanol and acidified with aqueous HCI. The mixture was concentrated 
and the residue was crystallized from methanot/ethyl acetate to give 65 mg of 17E as 
a white solid. MS (CI. NH3) 502 (MH+). 1 HNMR (CD3OD): (partial) 5 7.32 (m, 5 H), 

20 5.14 (m, 1 H), 4.53 (m, 3 H), 3.71 (m, 3 H) ? 2.97 (m ( 1 H), 2.83 (m, 1 H). «7 (m, 1 
H), 1.98 (m, 2 H), 1.61 (m, 6 H), 1.38 (s, 3 H). 

Example 18 

2-Arnmfr-N^43a-fRVben2v^^ 

c]PYTMln-5-vM-(R)^rg^ hydrochloride and 

25 2*mino^r243a^SVbenZVl3^^ 
tiDVTttln-5-vtV14RVtenzvl^ 

A. raenzyK^xD^peridln^^ arid methyl ester 
To 200 mg (0.58 mmol) of SB at about 0 °C was added 5 mL of cold triftuoroacetic 
acid and the mixture was stirred for about 1 h. The mixture was concentrated and 
30 the residua was co-evaporated with ethyl acetate and haxane. To the residue was 
added 2N NaOH to make it basic and the mixture was extracted wtth chloroform. 
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The combined organic extracts were dried over MgS04 and concentrated to give 

18A in quantitative yield. 

6. 3-(R.g^erttvM^:U>enzYloxy-2WRy^ 

proDionvlaroinoV^roplon^M^xo»DfDeridinB*3^arboxylic add methyl ester 
5 According to the method outlined fn General Procedure A, 1.77 g (7.16 mmol) of 18A 
and 3.04 g (8.0 mmol) of 14F were coupled to give a mixture of diastereomers. The 
residue was purified by silica gel chromatography (7:3 v/v hexane:ethyl acetate) to 
give 820 mg of less polar 18B Isomer 1 and 1.14 g more polar 180 isomer 2. MS 
(CI, NH3) 611 (MW+) for both isomers. 
10 C. (1^3a^.SV£ernyl3*)xc-2.3^ 

SwTwI^RVber^oxvmethvt^ arid 

tert-butyl ester 

To a solution of 820 mg (1.32 mmol) of 1BB Isomer 1 1n 13 mL of ethanol was added 
342 mg (2.63 mmol) of hydrazine sulfate and 431 mg (5.26 mmol) of sodium acetate 

15 and the mixture was heated at reflux for about 17 h. The mixture was concentrated 
and the residue was diluted with ethyl acetate and washed with saturated aqueous 
sodium bicarbonate and brine, dried over MgS04 and concentrated. The residue 
was purified by silica gel chromatography using an ehition gradient of 75% ethyl 
acetate in hexane to 100% ethyl acetate to give 550 mg of 18C Isomer 1. 

20 To a solution of 1.14 g (1.86 mmol) of 18B Isomer 2 in 20 mL of ethanol was added 
485 mg (373 mmol) of hydrazine sulfate and 613 mg (7.48 mmol) of sodium ecetate 
and the mixture was heated at reflux for about 17 h. Trie mixture was concentrated 
and the residue was diluted with ethyl acetate and washed with saturated aqueous 
sodium bicarbonate .and brine, dried over MgS04 and concentrated. The residue 

25 was purified by silica gel chromatography (7525 v/v ethyl aoetate/hexane) to give 
710 mg of 1BC Isomer 2. 
D. 2^m'mo^r2^3a^Ry*enzyl3^ 
clpYridlrvS^rH-fRVbertt^ 

To 200 mg (0.34 mmol) of 18C isomer 1 in 12 mL of ethanol was added 6 mL of 
30 concentrated HCt and the mixture was stirred at room temperature for about 2.5 h. 
* The mixture was concentrated and co-evaporated three times with ethanol to give 20 

mg of 18D Isomer 1. MS (CI, NH3) 492 (MH+). 1 HNMR (CO3OD): (partial^ 8.42 
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(br d f 1 H) t 7.35 (m, 5 H), 7.18 (m, 5 H), 5.23 (m, 2 H), 4. 91 (m. 1 H), 4.54 (m, 4 H), 
3.80 <m. 2 H), 3.63 (m t 1 H). 3.12 <m, 1 H), 3.07 (m, 3 H), 2.61 (m, 3 H) ( 1.62 (m, 6 
H),1.39(m ( 1H). 

E. :^Amfno4442-f3a^Slb*mz^^ 

5 c}mmdin-^riyi-(RVben^ hydrochloride 

To 200 mg (0.34 mmol) of 18C Isomer 2 in 20 mL of ethano) was added 10 mL of 
concentrated HCI and the mixture was stirred at room temperature for about 2.5 h. 
The mixture was concentrated and co-evaporated three times with ethanol to give 30 
mg of 18E isomer 2. MS (CI, NH 3 ) 492 (MH+). 1 HNMR (CD3OD): (partial) 8 8.29 

10 (br d, 1 H) f 7.30 (m, 5 H), 7.11 (m, 4 H), 6.88 (m, 1 H), 5,29 (m, 1 H), 4.92 (m, 1 H), 
4.62 (m. 3 H), 3.91-3.70 (m, 3 H), 3.22-2.95 (m. 3 H). 2.66 (m, 3 H), 1.57 <m. 6 H), 
1.30 (m,1H), 0.89 (m, 1 H). 

Example 19 

9^miru^N41^^nzyta)qrm^^ 
15 2.3.3a.4.6.74iexahvdroj&yira^ 
^hydrochloride 

A. 4^o.3^.SVthiazca^vtmflthvl-p|pgridine>1 3*liearboxvtic add Hert-butvt 

ester frethyt eater 

To a solution of 300 mg (1.10 mmol) of 1 A in 5 mL of WF at about 0 °C was added 
20 67 mg (1.66 mmol) of sodium hydride (60% oD dispersion) and the mixture was 
stirred for about 30 min. A solution of 204 mg ( 1.21 mmol) of 4-chtoromethyf- 
thiazote (Hsiao, C. N; Synth. Comm. 20, p. 3507 (1990)) in 5 mL of THF was added 
to the cold solution, followed by 87 mg (0.53 mmol) of potassium iodide and the 
mixture was heated at reflux for about 17 h. The mixture was diluted with water and 
25 extracted with ethyl acetate. The combined organic extracts were dried over 
- N82S04 and concentrated and the residue was purified by silica gel chromatography 
(7:3 v/v hexane:ethyl acetate) to give 90 mg of the title compound. MS (CI, NH3) 
648 (MH+). 

B. 2-Methyl-3^*o-3a^R^)^tazo^ 

30 pyrgglQf4,a-c]gyrldine-5^artKffylte acid tart-butyl eater 

To 90 mg (0.24 mmol) of i9A in 2 mL of ethanol was added 11.2 mg (0.24 mmol) of 
methyihydrazine and the mixture was heated at reflux for about 17 h. An additional 
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33.6 mg (0.72 mmol) of methylhydrazine was added and the mixture was heated at 
reflux for about 7 h. The mixture was concentrated and the residue was dissolved in 
3 mL of toluene and heated at reflux for about 17 h. The mixture was concentrated 
and the residue was purified by silica geJ chromatography (6:4 v/v hexane:ethyl 
5 acetate) to give 44 mg of 19B. MS (CI, NH3) 648 (MK+). 

C. 2-Methvl3a-m.SMhlazot^vtme%l^ 3- 
r.1pyridirw3-one dthvdrochlorirfe 

A mixture of 44 mg (0.10 mmol) of 19B in 1 mL of 4M HCI in dioxane was stirred at 
room temperature for about 4 h. The mixture was concentrated and co-evaporated 
0 with methylene chloride to give 40 mg of 19C. MS (CI. NH3) 251 (MH+). 

D. tt41-raVBefgvlowmBtrw^ 
2.3,3aA6,7^gxahydroyrazQfQ[4.3<to^ 

ethyfycarfaamic acid tert-butyl ester 

According to the method outlined in General Procedure A, 40 mg (0.12 mmol) of 19C 
5 and 39 mg (0.12 mmol) of 14F were coupled and the residue was purified by silica 
gel chromatography (9:1 v/v ethyl acetate:hexane) to give 40 mg of 19D. MS (a, 
NH3)613(MH + ). 

£.- 2-Amino-N-(1^RV^enzYtDX^ 
vlm^hyl^3.aa4.6.74texahvdr^ 
0 isebutyramMe dihydmchtorida 

A mixture of 40 mg (0.06 mmol) of 19D in 1 mL of 4M Ha in dioxane was stirred at 
room temperature for about 5 h. The mixture was concentrated and cc-evaporated 
with methylene chloride to give 40 mg of 19E. MS (CI, NH3) 513 (MH+). 

Example 20 

cfcyridin-S-YlMffllilHH L4artartc add 

salt 

To 4.6 g of the title compound of Example 14 in 20 mL of methanol, a solution of 
1.36 g of L*tartaric add In 20 mL of methanol was added at about 0° C. The mixture 
to was warmed to room temperature, stirred for about 40 min and concentrated in 
vacuo. The residue was diluted with 220 mL of ethyl acetate, heated at reflux for 
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about 1.5 h, then stirred at about 72° C for about 18 h. The mixture was cooled to 
room temperature, and tittered to give 5.78 g of the title compound as a colorless 
. crystalRne solid. 

Example 21 

5 frBenzvl^Erthoxvcarbo^ acid tert-butvt ester 

A. &:BerTzyM-oxo-plDgf1dine*1"CTTbQxyBc acid tert-butyl ester 

. A mixture of the 0-keloester (4480 mg, 12.9 mmol) and LtCI (1100 mg. 25.8 
mmol) was heated in DMF (2.0 ml) at about 120 °C for about 17 h. The reaction 
mixture was cooled to room temperature and extracted with EtOAc (3 x 100 mL). 

10 The combined extracts were dried and concentrated in vacuo. The crude product 
was chromatographed on SK> 2 using 20% ethyl acetate/hexanes to give 1320 mg of 
the desired product as a yellow oil. 1 H NMR (250 MHz, COCb): d: 7.4 (m, 5H), 4.2 
(m, 1H), 3.4 <m. 1 H). 3.3 (dd # 1 H) f 3.05 (dd f 1 H). 2.7 (m ( 1H), 2.65 (m t 4H) f 1.5 (s f 
9H); MS (APCI): 190 (M+1- BOC). 

15 B. 3-Benzvl-3^emcprYcarbon^ add tert- 

butvt ester 

A solution of the product from Step A of Example 21 above (1320 mg, 4.56 
mmol). pyrrolidine ( 072 mg, 13 mmol) and p4otuenesulfonic acid (33 mg) In 
benzene (30 ml) was refluxed through 3.4 molecular sieves for about 17 h. The 

20 reaction mixture was cooled to room temperature .and concentrated In vacuo. The 
residue was dissolved in benzene (10 ml) and cooled to about 0 °C. Methyl 
bromoacetate (1530 mg, 10 mmol) was added dropwise. The reaction mixture was 
slowly allowed to warm to room temperature and then was heated under reflux for 
about 17 h at which point Hfi (5 mL) was added. After refluxing for about another 2 

26 h, the reaction mixture waB cooled to room temperature and extracted with EtOAc (3 
x 100 mf). The combined organic extracts were dried and concentrated in vacuo. 
The crude residue was chromatographed on SiOrgel using 15% ethyl acetate/ 
hexanes to give 280 mg of product 1 H NMR (250 MHz, CDCfe): d 7.35 (m. 5 H), 4.5 
(m, 1 H), 3.8 (s, 3H), 3.4 (dd, 1 H), 3.1 (m. 1 H). 2.85 (m, 4H), 2.6 (m, 1 H), 2.4 (m, 1 

30 H). 1.5 (8, 9 H); MS (APCI): 362 (M+1). 
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Example 22 

fiOxo-1-DhenvXVClQhexane-1.3-dicaffaQ)Cvl?c acid 3-terl-biitvl ester 1-msthvl eater 

A solution of diphenylmercury (890 mg, 2.5 mmol) in CHCfe (4 ml) under N 2 
was heated to about 40 °C. Lead tetraacetate (1110 mg, 2.5 mmol) was added in 
5 small portions and the greenish yeUow solution was stirred at about 40 °C for about 
0.5 h The (3-ketoester (520 mg, 2.0 mmol) was then added, followed by pyridine 
(0.2 mi, 2.5 mmol). After about 5 h at about 40 °C, the reaction mixture was 
concentrated in vacuo and the residue was dissolved in ether (100 ml) and filtered. 
The filtrate was washed with 3N HjSO, (3x), dried and concentrated to give 616 mg 
10 of a yellow solid. Flash chromatography over. SiOrgel using 25% ethyl 
acetate/hexanes provided 368 mg of the desired product . *H NMR (400 MHz, 
CDCW: d 7.1S (m, 5 H), 4.4 (s, 2 H), 3.7 (s, 5 H). 2.6 (s, 2 H), 1.5 (s, 9H); MS 
(APCI): 334 (M+1) 

Example 23 

15 fDV2>Amfno^f2.4^chlort^n?vtowWimDi Q nic add hydrochloride 

A. (Dy2^ert^Utoxvcaibonvkmiino-3^2.4^ ac|d 

To a stirred solution of BocO-serine (8.2 g, 40 mmol) in DMF (75 ml) at 
about 0°C was added NaH (60% dispersion, 3.2 g, 80 mmol) over about a 10 minute 
period. The reaction mixture was stirred for about 1.75 h at about 0 °C, then about 

20 0.25 h at room temperature. After cooling to about 0 °C, a solution of 2,4- 
dichlorotoluene (5.56 ml, 40 mmol) in DMF (5 ml) was added dropwtse. The 
reaction mixture was allowed to warm to about 23 °C and was stirred for about 17 h. 
then was partitioned between dWsopropytether and 10% HCt The aqueous solution 
was extracted with dWsopropyi ether (2x). The combined extracts were washed with 

25 saturated aqueous brine, dried and conce ntra t e d to give 14.75 g of crude product 
which was used without further purification. 1 H NMR (400 MHz, CDCIj): d 7.6-7.2 
(m, 3 H), 5.4 (d, 1 H), 4.6 (s, 2 H). 4.0 (d, 1 H), 3.8 (dd, 2 H), 1.1 (s, 9H); MS (APCI): 
264,268 (M*1,M+2). 

B. fDV2^mlnp-fr(2,4slich)pr^ arid hvtirecfflpmto 

30 The product from step A of Example 23 above (14.7 Q, 40 mmof) was stirred 

in 4 M HCl/dioxane (100 ml) for about 17 h. The reaction mixture was concentrated 
in vacuo to give 12 g of a pale yellow solid (100%). MS (APCI): 265 (M+1). 
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Example 24 
Example 24 having the formula shown below, 




wherein R 1 is -CHrphenyl and R 2 is methyl, was synthesized In an analogous 
5 manner to the procedures described in Examples 3C to 3F using the tiite compound 
of Example 21 as starting materia). Both the R,R and S,R dfastereomers (* indicates 
the other stereoisomer center at the 0-3 carbon of the above structure) were 
isolated. Mass spec (M+1}= 520; MS method « parb'cte bombardment 

Examples 25 and 2$ 
1 D Examples 25 and 26 having the formula shown below. 




wherein for both examples 25 and 26 R 1 is phenyl and R 2 is methyl, where example 
25 is the R,R isomer and example 26 is the S,R isomer. Examples 25 and 26 were 
synthesized m an analogous manner to the procedures described in Examples 3C to 
15 3F using the title compound of Example 22 as starting material followed by 
chrorrtatographic separation of the two separate Isomers. Mass spec, of each 
example (M+1)= 493, MS method* panicle bombardment 

Examples 27-159 

Examples 27 to 159 fisted in the table below, were prepared according to the 
20 scheme fllustrated below by coupling the appropriately substituted pyrazajone* 

piperidine of formula I (In the below scheme) with the (D)-OBnSer derivative II (in the 
below 6cheme) in an analogous manner to the procedures described in Examples 3E 
and 3F. 
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The pyrazalone-piperidines of formula I were prepared analogously according to the 
5 procedures described in Examples 3B arid 3C starting with the appropriate alkylating 
agent and alkylhydrazine; the (D)-OBnSer derivatives (II) were prepared in three 
steps analogously to the procedures described in Example 23A, Example 23B and 
Example 5F. 



r 

p 




Ex.# 


Isomer R 2 


R 1 s -CHyiA* 


Ar 


MS 


MS 

Method 


27 


dl 


H 


2-pyridyl 


phenyl 


493 


PB 


28 


d1 


H 


4-thiazolyt 


phenyl 


499 


PB 


29 


d2 


H 


4-thiazolyl 


phenyl 


499 


PB 


30 


d1 


H 


5-thtazolyi 


phenyl 


499 


APCI 


31 


d1 


Me 


phenyl 


2,44K3-Ph 


574.5 


APC! 


32 


d1 


Me 


phenyl 


2,4-<frF-Ph 


542 


PB 


33 


d1 


Me 


phenyl 


I2 9 30-CHrO]Phenyl 


550.2 


PB 


34 


d1 


Me 


phenyl 


2-CF r Ph 


575 


PB 


35 


dl 


Me 


phenyl 


2-Me-Ph 


520 


PB 


38 


d1 


Me 


phenyl 


2-pyridyl 


507 


PB 


3? 


d1 


Me 


phenyl 


3,4-cfl-F-Ph 


542 


PB 


38 


d1.2 


Me 


phenyl 


3,5*CFj4* 


642 


PB 


39 


d1 


Me 


phenyl 


3,WHO-Ph 


576 


APCI 
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40 


d2 


Me 


phenyl 


41 


d1 


Me 


phenyl 


42 


d1 


Me 


phenyl 


43 


dt 


Me 


phenyl 


44 


d1 


Me 


phenyl 


45 


dl 


Me 


phenyl 


46 


- d1 


Me 


phenyl 


47 


d1 


Me 


phenyl 


46 


d1 


Me 


phenyl 


49 


d1,2 


Me 


phenyl 


50 


d1 


Me 


phenyl 


51 


d1,2 


Ma 


4-PtvPh 


52 


d1 ( 2 


Me 


4-Ph-Ph 


53 


d1 




4-F-Ph 


54 


d2 


Me 


4-F-Ph 


55 


dl 


Me 


4-F-Ph 


56 


d2 






57 


d1 


Me 


4-F-Ph 


58 


d2 


Me 


4-F-Ph 


59 


d1,2 


Me 


4-F-Ph 


60 


d1,2 


Me 


4-F-Ph 


61 


d1 


Me 


4-CFyPh 


62 


d1.2 


Me 


4-CFrPh 


63 


d1,2 


Me 


3-pyrfdyl 


64 


d1 


Me 


3-phenyl 


65 


d1 


Me 


2<tuInoiiny1 


66 


d2 


Me 


2-qufnolinyl 


67 


dl 


Me 


2-pyridyt 


66 


d2 


Me 


2-pyridyl 


69 


d1.2 


Me 


2-pyridyt 


70 


d1 


Me 


2-pyridyl 


71 


d1 


Me 


2-pyridyl 


72 


d1.2 


Me 


2,4-<fl-F-Ph 


73 


d1,-2 


Me 


2,4-di-F-Ph 


74 


d1 


Me 


4-th3azotyl 


75 


d2 


Me 


4-*htaotyl 



•111- 






J-Urj-rn 


err 


APPI 








%>-u Hniopnene 










A DPI 


3-Me-rft 


con 


DD 

rp 


4-ChPh 


540 


PB 


4-pyridyl 


507 


PB 


4-thiazolyt 


513 


PB 


5-thiazotyl 


513 


APCI 


benzisoxazdyl 


547 


PB 


4-pyrimldiiiyl 


508 


PB 


4-thiazQSyl 


569 


APCI 


2-pyridyl 


583 


APCI 


phenyl ' 


524 


PB 


phenyl 


524 


PB 


3-Ci-Ph 


ecu 

558 


PB 


3-Ct-Fh 


558 


BO 
PB 


3,4-d)-F-Ph 


550 


APCI 


3,4-di-F-Ph 


560 


APCI 


2-pyridyt 


525 


APCI 


2-CF r Ph 


592 


APCI 


4-CI-Ph 


609 


APCI 


4-CI-Ph 


609 


APCI 


phenyl 


506 


PB 


3-pyridyt 


508 


PB 


phenyl 


594 


PB 


phenyl 


594 


PB 


phenyl 


pad 

508 


PB 


phenyl 


506 


PB 


a-F-4-CVPh 


559,561 


APCI 


3-Ckhtaphene 


547,549 


APCI 


3-CFrPh 


575 


PB 


3,4-dl-F-Ph 


579 


APCI 


2-pyrtdyl 


544 


PB 


phenyl 


. 613 


APCI 


phenyl 


513 


PB 
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76 


d1 


Me 


5-thlazolyl 


phenyl 


513 


PB 


77 


d1 


C| 

wl 


2-ovridvl 


phenyl 


521 


PB 


78 


ril 2 




ohenvl 

Ul l«#V Iff 1 


4-lhiazolyl 


541 


APCI 


TO 

re 


□1 


Ft 


nKpnvt 

^1 ICI IJI 


3 5-dr-CF*-Ph 


656 


PB 


an 


H1 9 


Ft 

CI 




3 4-di-F-Ph 


556 


PB 


Ol 


ul 


CI 
CI 


2 4-dWF-Ph 


2,4-di-F-Ph 


593 


APCI 






ct 

CI 


9 A-rfUF.Ph 


2 4-di-F-Ph 


593 


APCI 


83 


01 


CI 

cl 


9 4-rlu.F.Dh 




625 


APCI 




dZ 


Cl 

cl 


9 LC_Dh 


9-HP^-Ph 


625 


APCI 


85 


di 


Cl ' 


9 * #4t-C pK 
t,*Mirr-rn 




593 


APCI 


Bo 


W9 


Cl 
CI 


9 A-rti-F, Ph 




593 


APCI 


87 


di 


cl 


2-pynayi 


0,*r"4J l*r^rl 1 


607 


PB 


88 


QZ 


cl 


z*pynoyi 






PB 


89 


d1 


Et 


4-CFarPh 


O it J C Bk 

2,4-CI-r-r'n 




APCI 


90 


d2 


El 


4-CFrPh 


2,4-dhr-rn 




APCI 


91 


d1 


El 








APCI 


92 


di 


cl 


A-i^ryPn 


< r*vrrn 


623 


APCI 


93 


02 


ct 


it re pu 
TvrjTn 


4-CI-Ph 


623 


APCI 


94 


01 


cl 






568 


APCI 


95 


02 


ct 


'♦-v^nj-T'n 




568 


APCI 


98 


di 


Cl 

- CI 






590 


PB 


8/ 


CEc 


CI 


it rt Pk 
•rvrrn 


. 3 4-dUF-Ph 


590 


PB 


go 


• O 1 


Cl 




3-5-dr-Cr^h 


622 


PB 




d2 


Et 


4-CI-Ph 


3-5-di-Cr-Ph 


622 


PB 




d1 


El . 


4-CI-Ph 


3-CI-Ph 


569 


PB 




AO 


Et 


4-CI-Ph 


3-Cl-Ph 


569 


PB 


102 


di 


Et 


4-F-Ph 


3,4-di^-Ph 


574 


PB 


103 


d2 


Et 


4-F-Ph 


3.4-di-F-Ph 


574 


PB 


104 


d1 


Et 


4-F-Ph 


3-CI-Ph 


572 


APCI 


105 


d2 


Et 


4-F-Ph 


3-Cl-Ph 


572 


APCI 


106 


d1.2 


Et 


4-Me-Ph 


2-CF3-Ph 


602 


APCI 


107 


d1.2 


Et 


4-Me-Ph 


3,4-di-F-Ph 


570 


APCI 


108 




CF 3 CH3 phenyl 


4*thlazdtyl 


595 


APCI 


109 


d1 


CFgCHa phenyl 


3-CFrPh 


6423 


APCI 


110 


d1 


CF 3 CH 2 phenyl 


3.WhCI-Ph 


643 


APCI 


111 


d2 


CFsCHj phenyl 


3.5-dl-O-Ph 


644 


APCI 
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d1 


CF 3 CH 2 phenyl 


3.4-di-F-Ph 


610.2 


APCI 


113 


d2 


CF3CH2 phenyl 


3,4-di-F-Ph 


610.2 


APCI 


114 


dl 


CF 3 CH2 phenyl 


3,5-di-CI-Ph 


643 


APCI 


115 


d2 


CF3CH2 phenyl 


3,Wi-CI-Ph 


644 


APCI 


116 


d1 


CF 3 CH 2 phenyl 


^CFrPh 


642.3 


APCI 


117 


d1 


CFaCHj phenyl 


3 ( 4-dhF-Ph 


610.2 


APCI 


116 


d2 


CFsCHj phenyl 


3,4-di-F-Ph 


610.2 


APCI 


119 


d1 ( 2 


CF 3 CH 2 phenyl 


4-thiazotyl 


595 


APCI 


120 


d1.2 


CFjCHa 2.4-di-O-Ph 


2-pyrtdy! 


643 


APCI 


121 


d1.2 


CF 3 CH 2 2,4-d'hCWPh 


4-thtazotyt 


649 


APCI 


122 


d1 


CF 3 CH 2 2,4-F-Ph 


2-CF 3 -Ph 


679 


APCI 


123 


d2 


CF3CH2 2,4-F-Ph 


2-CFrPh 


679 


APCI 


124 


d1 


CFsCHj 2,4-F-Ph 


3,4-cfrF-Ph 


647 


APCI 


125 


d2 


CF s CHa 2,4-F-Ph 


3.4-dl-F-Ph 


647 


APCI 


126 


d1,2 


CFaCH 2 2,4-F-Ph 


4-thiazolyl 


817 


PB 


127 


d1 


CF3CH2 2-pyridyl 


2.4-dK^Ph 


643 


APCI 


128 


d2 


CFsCHz 2-pyridyl 


2,4-tfi-O-Ph 


643 


APCI 


129 


d1 


CFjCHj 2-pyridyl 


2,4-di-F-Ph 


611 


PB 


130 


d2 


CFsCHi 2-pyridyl 


2,4-cfi-F-Ph 


611 


PB 


131 


d1 


CF 3 CH 2 2-pyridyl 


2-CF3-4-F-Ph 


681 


APCI 


132 


d1 


CF 3 CH 2 2-pyridyl 


2-CFj-Ph 


643 


PB 


133 


d2 


CF 3 CHj 2-pyridyl 


2-CFrPh 


643 


PB 


134 


d1 


CF 3 CH2 2-pyridyl 


3.4-d"hF-Ph 


611 


PB 


135 


62 


CF3CH2 2-pyridyl 


3.4-df-F-Ph 


611 


PB 


136 


d1 


CFgCHj 2-pyridyl 


3,5-dJ-D-Ph 


643 


APCI 


137 


d1 


CF 3 CHa 2-pyridyl 


3-CI-Ph 


609 


PB 


138 


d1 


CF 3 CH2 2-pyridyl 


3-CMhlophene 


615, 617 


APCI 


139 


d1.2 


CF 3 CHj 2-pyrWyl 


3-F-4-CM*h 


627,629 


APCI 


140 


dl 


CF3CH2 2-pyridyl 


3-OCFrPh 


659 


APCI 


141 


d1 


CF3CH3 2-pyridyl 


4-O-Ph 


609 


PB 


142 


d2 


CF3CH2 2-pyridyl 


4-O-Ph 


609 


PB 


143 


d1,2 


CF3CH2 a-pyridyl 


2.4-di-F-Ph 


612 


APCI 


144 


d1,2 


CF3CH2 3-pyrtdyt 


2-CFj-Ph 


644 


APCI 


145 


d1,2 


CF 3 CH2 3-pyrtdyl . 


4-CI-Ph 


610 


APCI 


146 


d1 


CF 3 CH2 4-CHrPh 


3d-Ph 


622 


APCI 


147 


d2 


CF 3 CH2 4-CHrPh 


3-Cl-Ph 


622 


APCI 
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'148 








CZAA 


PR 


149 


d2 


CFXH* 4-CLPh 


•a 4.rfLF-Ph 




PR 


i*;n 


□ I 


CP-CM- 4-TJ.Ph 


^ <LsJLPLPh 


Of O 


rO 


101 






J.o-OHjI'tiI 


D/O 


DO 
rB 


152 


d2 




0 Ml QL. 

3-CWh 


Oil 

642 


ro 


153 


d1 


CF 3 CH* 4-CI-Ph 


3-Ci-Ph 


642 


PB 


154 


d1 


CF 3 CH2 4-F-Ph 


3,4-d^F-Ph 


628 


PB 


155 


d2 


CFaCH^ 4-F-Ph 


3,4Kii-F-Ph 


628 


PB 


156 


d1 


CF 3 CH2 4-F-Ph 


3-CI-Ph 


626 


PB 


157 


d2 


CF 3 CH 2 4-F-Ph 


3-O-Ph 


626 


PB 


158 


d1^ 


CFjCHj 4-Me-Ph 


2-CFrPh 


656 


APCI 


159 


d1,2 


CFsCHj 4-Me-Ph 


3 t 4-d*-F-Ph 


624 


APC1 



Note: in the above table, the isomer designation refers to the stereochemistry at the 

C-3 position (indicated by the *** in the structure) of the pyrazatone-piperidtne group; 

d1 and d2 refer to isomers that were chromatographicafiy separated; d1,2 refers to a 

mixture of isomers. Abbreviations used in the table above are: Ph is phenyl; PB is 
5 particle bombardment; and APCI is atmospheric pressure chemical ionization. The 

following are NMR data for the compounds of the above table as indicated. 

Example 37: 'H NMR (400 MHz, d4-MeOH): d 72 (m, 5H), 5.2 (t, 1H), 4.6 (m t 3H), 

3.8 (d, 2H). 3.1 (d. 1H), 3.0 (s, 3H), 2.6 (dd, 2H), 1.6 (s, 6H). 

Examples 67 & 68: 1 H NMR (300 MHz, d4-MeOH): d B.85 (s, 1H), 8.6 (t, 1H), 8.1 (d. 
10 1H), 8.0 (t, 1H), 7.35 (s, 5H) ( 5.15 (s, 1H), 4.6 (bs, 3H), 3.85 (m f 2H). 3.65 (m,2H) ( 

3.2 (s, 3H). 2.75 (m, 2H), 1.65 (s, 6H). 

Example 128: 1 H NMR (400 MHz, d4-MeOH):d 6.8 (s, 1H), 8.6 (s, 1H), 6.5 (t, 1H), 
7.96 (t, 1H). 7.9 (d, 1H), 7.45 (d, 1H), 7.33 (d, 1H), 5.2 (8, 1H), 4.6 (s, 3H), 4.4 (m. 
1H), 4.2 (m, 2H), 3.9 (m, 4H), 3.5 (m) ( 3.2 (m, 2H), 2.8 (dd, 2H), 1.6 (s, 6H). 

15 Examples 129 & 130: *H NMR (400 MHz. d4-MeOH): d 8.76 (s. 1H). 6.50 (t 1H), 
7.92 (dUH), 7.43 (q, 1H). 6.90 (t, 1H). 5.20 (m. 1H), 4.90 (m), 4.30 (m, 1H) t 4.20 (m, 
1H). 3.7 . 3.4 (m). 3.30 (s, 2H). 3.20 (m, 1H), 2.80 (dd, 2H), 1.60 (s, 8H). 
Example 137: *H NMR (300 MHz, d4-MeOH): d 8.7 (1. 1H), 8.45 (t, 1 H), 7.9 (t, 2 
H). 7.25 (m, 4 H), 5.2 (m, 1 H), 4.95 (d, 1 H) ( 4.6 (s, 2H). 4.3 (m, 1 H), 3.8 (t, 2H). 3.5 

20 (dd. 2 H), 2.8 (m, 1H), 2.8 (dd, 2 H), 1.6 (s, 6 H). 
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Example 138: 1 H NMR (400 MHz, d4-MeOH): d 8.8 (dd ( 1H), 8.6 (a, 1H), 8.5 (t, 1H), 

7.95 (t, 1H) ? 7.9 (s, 1H), 7.3 (s, 1H), 7.0 (s, 1H), 5.2 (s, 1H), 4.85 (s ( 3H), 4.4 (m, 

1H). 4.18 (m, 1H), 3.8 (m, 2H), 3.5 (dd, 2H) ( 3.2 (d f 2H), ZB (dd. 2H), 1.6 (s, 6H). 

Examples 141 & 142: 1 H NMR (300 MHz, d4-MeOH): d B.75 (m, 1 H), 8.5 (m. 1 H). 
5 7.9 (m, 2 H), 7.3 (s, 2 H), 5.2 (m, 1 H), 4.65 (m, 1 H), 4.55 (s ( 2 H), 4.35 (m, 1 H). 

4.20 (m, 1 H). 3.8 (t. 1 H), 3.5 (dd, 2 H), 3.15 (d, 1 H), 2.8 (dd, 2 H) ( 1.6 (s, 2 H). 

Examples 160- 179 
' Examples 160 to 179 shown in the table be tow were prepared according to 

the scheme illustrated below by coupling the appropriately substituted pyrazalone- 
10 piperidine (I) (In the scheme) with the (D)-Trp derivative (111) (see Example 2C) in an 

analogous manner to the procedures described In Examples 3E and 3F. 



15 




Ex. # Isomer R 2 


R'= -CHj-A 1 


MS 


MS Method 


160 d1 Me 


4-CFj-Ph 


584 


APCI 


161 dl.2 Me 


4-CFyPh 


584 


APCI 


162 01 Me 


4-F-Ph 


533 


PB 


163 d2 Me . 


4-F-Ph 


533 


PB 



Printed from Mimosa 10/14/1997 14:13:15 page -117- 



WO 97/24369 



PCT/IB96/015S3 



•116- 



164 


d1 


Me 


4-Ph-Ph 


591 


APCI 


1 w 


H1 2 


CI 




597 


APPI 


TOO 




p# 
CI 




CAR 
OOO 


APPI 




H1 


Pi 




CQO 


APPI 


1 wO 




CI 




v9w 


APPI 




O 1 


CI 




TOO 


PR 
rO 


i /u 




CI 




000 


DD 


171 




Et 


4-F-Pb 


547 


APCI 


172 


d1,2 


Et 


4-Me-Ph 


543 


APCI 


173 


d1,2 


CF 9 CH 2 


2,4-dl-O-Ph 


651.5 


APCI 


174 


d1,2 


CF3CH 2 


2,4^JHF-Ph 


620 


APCI 


176 


d1 


CF3CH2 


4-CI-Ph 


617 


PB 


176 


d2 


CF3CH2 


4-cm 


617 


PB 


177 


d1 


CFaCKb 


4-F-Ph 


601 


APCI 


178 


d2 


CF 3 CH2 


4-F-Ph 


601 


APCI 


179 


d1,2 


CFsCHa 


4-Me-Ph 


597 


APCI 



Note: in the above table, the Isomer designation refers to the stereochemistry 
at the C-3 position (indicated by the in the structure) of the pyrazalone- 
piperidme group; d1 and d2 refer to isomers that were chromatographlcafly 
separated; d1 ,2 refers to a mixture of isomers. 
5 Examples 180 ♦ 183 

Examples 180 to 183 shown in the table below were prepared according to 
the scheme illustrated below by coupling the appropriately substituted pyrazalone- 
piperidine I with the acid intermediate IV in an analogous manner to the procedures 
described In Examples 3E and 3F. 




10 w <w) 

The add intermediate (IV) was prepared by treating an amino acid with the product 
from Example 5D using the established procedure described in Example 5F. 
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Ex.# Isomer R 2 R^-CHtA 1 Ar MS Method 

180 d1,2 Me Phenyl (CH^Ph 504 PB 

181 d1,2 Me Phenyl SCHjPh 559 PB 

182 d1 Me Phenyl 2-Naphthalenyl 527 APCl 

163 d1,2 Me Phenyl CH g O(4-F-Ph) 524 PB 

Note: in the above table, the isomer designation refers to the stereochemistry at the 

C-3 position (Indicated by the in the structure) of the pyrazafone-piperidfne group; 

5 d1 and d2 refer to isomers that were chromatographteatly separated; d1 ,2 refers to a 

mixture of isomers. 
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CLAIMS 

1 . A compound of the formula . 

O X< 

T i i 1 \* 

R 2 N 

(I) 

5 trie racemic-diastereomeric mixtures and optica) isomers of said compounds and the 
pharmaceuticals-acceptable safes end prodrugs thereof, 
wherein 
eisOorl; 

n and w are each independently 0, 1 or 2; 
10 provided that w and n cannot both be 0 at the same time; 
Y is oxygen or sulfur, 
R 1 terydrogen.^N,^CHa^^ 

^CH 2 ) Q N(X^0 2 (CrU-A\ -{CH^NfX^OpC 6 . -{CHJqNpC^qdJNpC^tCHa^A 1 , 
-(CH&UQ<*)C(0)HQ<*)(X\ -(CH^CtOJNO^OC 6 ), -{CH^ClOjNtX 6 )^)^. 
15 -(CH^CtOJOX 6 , -(CH^qOOtOWrA 1 , -{CHJqOX 6 , ^CHJqOCPJX 6 . 

-(CH 2 ) q 0C(O)(CH 2 ) r A , 1 ^CHjJqOCHOJNp^JtCH^ 1 , -(CH^OCtONpC^fX 6 ), 
-(CHJ^OJX 6 , -(CH^CCOKCrWrA 1 . ^CH^qNfX^OJQX 6 , 
^CHaJqNpC^SO^NpOpC 9 ), -(CH^SCO)^, -{CH^fOJ^CHaJrA 1 , 
KCrdoJalkyl, -(CHJrA 1 . -{CH^KCrCr^oaJkyl, -(CH^-YMc^^kyl. 
20 -(CH^-Y^CH^rA 1 or -{CH a ) q -Y 1 -{CHa)r(CrC7)cycloaBcy1; 

where the aiky) and cydoaikyl groups in the definition of R 1 are optionally 
substituted with (C 4 -C 4 )alky1, hydroxyl, (C,-C 4 )alkoxy ( carboxyl, -CONH2, 
-^(OUCi-C^aUcyi -CO^d-C^aJkyl ester, 1H-tetrazol^-yl or 1, 2 or 3 fluoro; 
Y 1 Is O, SlOU -CfOJNX 8 ., -CH=CH-, -C=C-. -NfX^CCOK -CfOJNX 6 -, 
25 -C(0)O, -OC(0)N(XV or -OC(0)-; 

qteO, 1,2,3or4; 
tis0,1,2or3; 
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said (CH 2 ) q group and (CH 2 ) t group may each be optionally substituted with 
hydroxy!, (Ct-C 4 )aIkoxy r carboxyl. -CONH 2 . -SfOWCi-CaJalkyl, 
-CO^d-C^allcyl ester, 1H4etrazol-5-yl, 1, 2 or 3 fluoro, or 1 or 2 (C r 
. C 4 )a!kyi; 

5 R 2 is hydrogen, (C^alkyl, -(CVCsJalkyHCrCJcydoatkyl, KC-C^alkyt-A 1 or A 1 ; 

where the alkyl groups and the cycloalkyt groups in the definition of R 2 are 
optionally substituted with hydroxy!, -CtOJOX 6 , -CtOJNpC^pC 6 ). -NpC^pC 6 ), 
-S(0)m(Ci-Ca)aH«yl. -C<0)A 1 , -CfOJtX 6 ), CF 3( CN or 1, 2 or 3 halogen; 
R 3 is A\ <C t -C n0 )alkyl t -<C,^C 6 )alkyWV\ KCt-CdalkyKCrCr^cloalkyl. 
1 0 ^d-Cs^M-X^fCt-Ca^Ikyl, -(Ci-CJalky WCMCtrCJaikyW 1 or 
^C^^)alkyl-X 1 ^C r C a )aiky)-(C3-C7)cycloalk^; 

where the alky) groups in the definition of R 3 are optionally substituted with 
-StOJmtC-CeJalkyl, -C(0)OX 2 , 1, 2, 3, 4 or 5 halogens, or 1, 2 or 3 OX 3 ; 
X 1 is O, S(0) m , -N(X 2 )C<Oh -C(0)N()^K -00(0)-, «C(0)0-, -CX 2 ^ 2 -, 
1 5 -N(X 2 )C<0)0- ( -OC<0)N(X 2 )- or -CC-; 

R 4 is hydrogen, (CrCe)alkyl or (CrC^cydoatkyl, or R 4 is taken together with R* and 
the carbon atom to which they are attached and form (C 5 -C 7 )cydoaIkyl. (Cr 
C7)cyctoalkenyl t a partially saturated or fully saturated 4- to 6-membered ring having 
1 to 4 heteroatoms independently selected from the group consisting of oxygen, 
20 sulfur and nitrogen, or is a tricyclic ring system consisting of a partially saturated or 
fully saturated 5* or 6-membered ring, fused to a partially saturated, fully unsaturated 
or fully saturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and oxygen; 
X 4 is hydrogen or (C t -Ce)alkyl or X 4 Is taken together with R 4 and the nitrogen atom 
25 to which X 4 is attached and the carbon atom to which R 4 is attached and form 8 five 
to seven membered ring; 



.if 



R'isabondoris" 



where a and b are independently 0, 1, 2 or 3; 

X 9 and X s8 are each independently selected from the group consisting of 
30 hydrogen, trifluoromethyi, A 1 and optionally substituted (Ci*Ce)aBcyt; 
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the optionally substituted (CrCoJalkyl in the definition of X 9 and X s * is 
optionally substituted with a substftuent selected from the group 
consisting of A 1 , OX 2 , -S(0) m (C r C fl )aIky1. -C<0)OX 2 , (Cr 
C^cycloalkyt, -N(X 2 )(X 2 ) and -C(0)N(X 2 XX 2 ); 
5 or the carbon bearing X 5 or X 5 * forms one or two alkylene bridges with the 

nitrogen atom bearing R 7 and R 0 wherein each alkylene bridge contains 1 to 
5 carbon atoms, provided that when one alkylene bridge is formed then X s or 
X 59 but not both may be on the carbon atom and R 7 or R* but not both may 
be on the nitrogen atom and further provided that when two alkylene bridges 
10 are formed then X 5 and X** cannot be on the carbon atom and R 7 and R 6 

cannot be on the nitrogen atom; 

or X s is taken together with X s * and the carbon atom to which they are 
attached and form a partially saturated or fully saturated 3- to 7-membered 
ring, or a partially saturated or fuDy saturated 4- to 8-membered ring having 1 
15 to 4 heteroatoms independently selected from the group consisting of 

oxygen, sutfur and nitrogen; 

or X 5 is taken together wtth X s * and the carbon atom to which they are 
attached and form a bicycSc ring system consisting of a partially saturated or 
fully saturated 5* or 6-membered ring, optionally having 1 or 2 heteroatoms 

20 independently selected from the group consisting of nitrogen, sulfur and 

oxygen, fused to a partially saturated, fully saturated or fully unsaturated 5- or 
6-membered ring, optionally having 1 to 4 heteroatoms independently 
selected from the group consisting of nitrogen, sulfur and oxygen; 
Z 1 Is a bond, O or NOC 2 , provided that when a and b are both 0 then Z 1 is not 

25 N-X^rO; 

R 7 and R e are independently hydrogen or optionally substituted (CrCJalkyt; 

where the optionally substituted (Ct-C^afkyt in the definition of R 7 and R 8 is 
optionally Independently substituted with A 1 , -CfOJO-fCt-Celalkyl, 
-SfOWCi-CflJaLkyt, 1 to 5 halogens, 1 to 3 hydroxy, 1 to 3 -OC(0)(d- 

30 Ct^alkyl or 1 to 3 (d-C^alKoxy; or 

R 7 and R fl can be taken together to form KCH^KCH^; 
where L is C(X 2 )(X 2 ). StO^ or N(X 2 ); 
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A 1 for each occurrence is independently (Cs-C T )cycloalkenyl t phenyl or a partially 
saturated, fully saturated or fully unsaturated 4- to B-membered ring optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of 
oxygen, suffur and nitrogen, a bicyclic ring system consisting of a partially saturated. 
5 fully unsaturated or fully saturated 5- or 6-membered ring, optionally having 1 to 4 
heteroatoms independently selected from the group consisting of nitrogen, sulfur and 
oxygen, fused to a partially saturated, fully saturated or fully unsaturated 5- or 6- 
membered ring, optionally having 1 to 4 heteroatoms independently selected from 
the group consisting of nitrogen, sulfur and oxygen; 
10 A 1 , for each occurrence is Independently optionally substituted, in one or 

optionally both rings if A 1 is a bicydtc ring system, with up to three 
substituents. each substituent independently selected from the group 
consisting of F, a. Br. I. OCF,, OCF 2 H. CF 3 , CH* OCH 3 . -OX?. 
-C^NpC^fX 6 ), -C^OJOX 6 . oxo, (d-Ce)aIkyl, nitro, cyano, benzyl. 
15 -SfO^tCrC^alkyl, 1H-tetrazol-5-yi. phenyl, phenoxy, phenytalkyloxy. 

haJophenyl, methylenedioxy, -Np^KX 6 ), ^(XV^OKX 6 ), -S0 2 Np(*)pC 6 >, 
-NpC^Qrphenyl. -NCX^SOjX 6 . -CONX f1 X* -SOjNX^X 12 , -^SppC 12 , 
^CONX 11 X 12 , ^X^OjNX^X 12 . -NX 6 ^^ 12 , Imidazole thiazolyl and 
tetrazolyl, provided that if A 1 is optionally substituted with methylenedioxy 
20 then it can only be substituted with one methylenedioxy: 

where X 11 Is hydrogen or optionally substituted (d-C ft )&tkyfc 

the optionally substituted (C,-C«}alkyl defined for X 11 Is 
optionally independently substituted with phenyl, phenoxy, (G,- 
Ce)atttoxycaroonyt, -StO^td-C^afty!, 1 to 5 halogens, 1 to 3 
25 hydroxy, 1 to 3 (CrC, a )aHcanoyloxy or 1 to 3 (Ci-Ce)aBcoxy; 

. X 12 is hydrogen, (C,-Ce)alkyl, phenyl, thiazolyl, imidazotyl, fury) or 
thienyl, provided that when X 12 Is not hydrogen, X 12 Is optionally 
substituted with one to three substituents independently selected from 
the group consisting of a, F, CH* OCH 3l OCF 9 and CF 3 ; 
30 or X 1 1 and X 12 are taken together to form -{CH^L^CHjV; 

where C is C(X 2 )PC 2 ). O, SJOL or N(X 2 ); 
r for each occurrence is Independently 1 t 2 or 3; 
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X 2 for each occurrence is independently hydrogen, optionally substituted (C^ 
Ce)alkyt, or optionally substituted (CrC 7 )cydoallcyl ) where the optionally substituted 
(Ci-Ce)alkyl and optionally substituted (QrCrJcydoalkyl In the definition of X 2 are 
optionally independently substituted with -S(OX n (C 1 -C 6 )alkyl c -C(0)OX 3 ( 1 to 5 
5 halogens or 1-3 OX 3 ; 

X 3 for each occurrence Is independently hydrogen or (C 1 -C e )alkyl; 
X e ls independently hydrogen, optionally substituted (C 1 -C e )allcyl i (Cr-C^hatogenated 
alkyl, optionally substituted (CrCrJcydoaikyl, (CrCrHtalogenatedcydoalky), where 
optionally substituted ((^-C^alky) and optionally substituted (Cy-^cydoalkyl in the 
10 definition of X 8 is optionally independently substituted by 1 or 2 (0,-C«)alkyl t 
hydroxy), (d-C^fkoxy, carboxyl, CONH* -SPUCrCdaikyl, carboxytate (Cr 
C 4 )a!ky I ester, or 1 H-tetrazol-5-yt; or 

when there are two X 6 groups on one atom and both X 6 are independently (d- 
CeJattcyl, the two (C 1 -C 6 )alkyl groups may be optionally Joined and, together with the 
15 atom to which the two X 6 groups are attached, form a 4* to 9- membered ring 
optionally having oxygen, sulfur or NX 7 ; 

X 7 to hydrogen or (C t -Ce)alkyl optionally substituted with hydroxy!; and 
m for each occurrence is independently 0. 1 or 2; 
with the proviso that 

20 X 6 and X 12 cannot be hydrogen when it is attached to C(0) or SOj In the form 
C(0)X*, C(0)X 12 . SQ2X 6 or Sppc 12 ; and 

when R e is a bond then L is N(X 2 ) and each r in the definition ^CH^rMChWr is 
independently 2 or 3. 



25 X* is hydrogen; 

R 4 Is hydrogen or methyl; 
R 7 is hydrogen or (Ct-C^afky); 

R 8 is hydrogen or (C^-CJalkyl optionafly substituted with one or two hydroxy! groups; 



2. 



A compound according to claim 1 wherein 




(CH2)a (CH2) b 



R 8 is 



where Z 1 is a bond and a is 0 or 1; 
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X 5 and X 53 are each independentty hydrogen, trifluoromethyl, phenyl, or optionally 

substituted (Cj-CB^ikyf; 

where the optionally substituted (C 1 *C s )alkyl is optionaJly substituted with 
OX 3 , imidazofyl, phenyl, rndotyl, p-hydroxyphenyl, (Cs-Cr)cydoaUcyl, 
.5 ^(OWC^-CeJalkyl, -N(X 2 )(X 2 ) or -CfOJNfX 2 )^); 

or X s and R 7 are taken together to form a (C^-CJalkytene bridge. 

3. A compound according to claim 2 wherein b is 0; X s and X 53 are each 
independently hydrogen, (d-C^afkyt or hydroxy(C 1 -C 3 )alkyl; 

R 3 is selected from the group consisting of l-mdolyl-CHr. 2-Jndolyl-CH r * 3-indolyt- 
10 CH r , 1-naphlhyl-CHr, 2-naphthyt-CH^, 1-benzimidazolyl-CHr. 2-benzimidazolyl- 
CHr, phenyKCi-C^kyh 2ijyridyHC 1 -C 4 )aIkyh 3-pyridyKCrC 4 )a!kyK 4-pyrfdyl- 
(CrCJalkyK phenyl-CHrS-CHr, thienyKCi-C^aikyh phenyKCo-CaJaDcyK^CHr. 
phenyt-CHrO^phenyl-CHr and 3-benzothienyt-CHr; 

where the aryl portion(s) of the groups defined for R 3 are optionally 
15 substituted with one to three substituents, each substHuent being 

independentty selected from the group consisting of methyienedfoxy, F, CI, 
CH 3 , OCH3. OCF 3l OCFaH and CF a . 

4. A compound according to claim 3 wherein 
R 4 is hydrogen; 

20 a is 0; 
nls 1 or 2; 
wisOorl; 

X 8 and X ta are each independently, hydrogen, methyl or hydroxymethy), provided 
that when X 8 is hydrogen then X 51 is not hydrogen; 
25 R 7 and R 6 are each hydrogen; ami 

R 3 Is phenyWHrO-CHr. phenyW»VS-CH r . 1-naphthyf-CHr, 2-naphthyKCHr, 
phenyKCHjJr or 3-tndolyl-CHr; 

where the aryl portion of the groups defined for R 3 is opthmaDy substituted 
with one to three substituents, each substituent being Independently selected 
30 from the group consisting of ftuoro. chloro, methyl, OCH 3 , OCF 2 H, OCF 3 and 

CF S . 

5. A compound according to claim 4 wherein 
R 1 is -(CH^ 1 , -(CH 2 ) q -<C r C 7 )cydoalkyl or (C,-C 10 )aMcyl: 
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where A 1 in the definition of R 1 is optionally substituted with one to three 
substituents, each substituent being independently selected from the group 
consisting of fluoro, chloro, methyl, OCHs, OCF 2 H, OCF 3 and CF 3 ; 
the cydoatkyl and alkyl groups in the definition of R 1 are optionally substituted 
5 with <Ci-C 4 )alJcyl # hydroxy!, (CrC^alkoxy, carboxyl, CONH2, 

-S(0) m (C r C 6 )a!kyl, -C0 2 (C 1 -C 4 )alky] ester, 1H-tetrazo»-5-yl or 1 to 3 fluoro; 

YisO; 

R 2 is hydrogen. -(Co^alkylKCrCa^cloaJkyl, phenyl or (d-CeJalkyl where the (C,- 
Ce)alky1 group is optionally substituted with hydroxy!, -CF 3 or 1 to 3 halogen. 
10 6. A compound according to claim 5 wherein w is 0 and n is 1. 

7. A compound according to claim S wherein e is 0; n and w are each 1; 

R 1 Is -{CHjJrA 1 ; 

where A 1 in the definition of R 1 is phenyl, thienyl, thlazolyl. pyhdyl or 
pyrimldyl which is optionally substituted with one to three substituents, 
15 each substituent being independently selected from the group 

consisting of F, d, Me, OMe, CF a , OCF a and OCF 2 H; 
t is 0,1 or 2; 

and R 3 is phenyl-CHrO-CHr, phenyHCHafc- or 3-Jndotyl-CHr, where the aryl 
portion is optionally substituted with one to three substituents, each substituent being 
20 independently selected from the group consisting of F, CI, Me, OMe, CF3, OCF 3 and 
OCF 2 H. 

6. A compound according to claim 7 wherein X 5 and X 6 * are each 
methyl; R 1 is -CHrphenyl, -CHr^fluoro-phenyt, -CHj-pyridy) or -CH r thiazolyl and 
R 2 is hydrogen, methyl, ethyl, t-butyl or -CHjCF^ 
25 0. A compound according to claim 6 wherein R 1 is ^CHrPhenyl and R a Is 

phenyKCH2)r. 

10. The diastereomeric mixture of a compound according to claim 9 
where said compound is 2-amirto4HH3a^R,S>^r^2^ethy^ 
hexahydro-pyrazolo[4,3-c]pyridine-5^ 
30 11. The compound according to claim 10 where the compound is 2- 

amino44<H3a-(Rybertzy^ 
c]pyridme-6^rbonyl)-4^henyHRH 
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12. The compound according to claim 10 where the compound is 2- 
ammo-N^1-(3a-(S)-berttyl-2-methyl-3^ 
c]pyKdir^5^rbonyl)-4-phenyl«(R)-buty1Hsobutyramide. 

13. A compound according to claim 8 wherein R 1 is -CHj-phenyl or -CIV 
5 4-fluoro-phenyl and R 3 is. 3-indolyl?CH r . 

14. The diastereomehc mixture of a compound according to claim 13 
where said compound is 2^mino*hH2-(3a-(R,S)-benzy}-2-methy}-3-oxo-2,3 l 3a < 4 l 6 l 7- 
hexahydro^yraolo44,3<lpyridn^y^ 

isobutyramide. 

0 15. The compound according to daim 14 where the compound is 2~ 

amiru>-^2-<3a-<R)-benzyl-2^ethy^^ 

c]pyridin*5-yf)-HRH1 H^ndol-3-ylmethyl)-2^o-ethyIH8obutyramide. 

16. The compound according to claim 14 where the compound Is 2* 
amlrK>^42K3a^S>^ruyh2^ethyK^^ 

5 c]pyridin-6^MRM1HHndok3-^ 

17. The diastereomeric mixture of a compound according to claim 13 
where said compound is 2^mino-N-[2^3e-(R l S)-benzyf-2-eft^ 
hexahydro-pyrazok44 t 3<]pyridIn^yl)-HRH^ 

isobutyramide. 

0 18. The compound according to claim 17 where the compound is 2* 

amino^4-{2-(3a-(R)4enzy^2^thyl-3^^ 
c]pyridirv&^M^M1H^o*-3-ylmethy^ 

19. The compound according to dalm 17 where the compound is 2- 
am]no-N^2K3aKS)-faenzyl-2-ethyl-^ 

5 c]pyridirv5-y1)-1 -(RM 1 K-mdoJ-3-y imethyi>2-oxo-ethy l}-isobuty ramWe. 

20. The diastereomeric mixture of a compound according to daim 13 
where said compound is 2-amino-fH2^a^SH44kJoro~benztf^ 
Z3.3aA874iexahydro^yrazoto{4 ( 3^^ 

oxo-ethyQ-isobutyramide. 
0 21. The compound according to daim 20 where the compound is 2- 

amino-TK2*(3a^RH^^07o4ienzyt)-2^ethy^ 

pyrazolo[4>c]pyridin-5-yl}-1-{RM1 H^do)^ylmethyl>-2^xo^thythisob4Jtyramid8. 
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22. The compound according to claim 20 where the compound is 2- 
amlno-N4243a^SH4-fluwo-benzy^ 
pyrazolo[4,3<]pyridir>-5-ylH^ 

23. A compound according to claim 8 wherein R 1 is -CtVphenyl or 
5 -CHr4-fluoro-phenyl and R 3 is phenyl-CHrO-CHj-. 

24. The diastereomeric mixture of a compound according to daim 23 
where said compound is 2-amino-^K2^a^R l S}-be^2yl-2^ethyl-3^xo-2,^ l 3a ( 4 t 6,7• 
hexahydi*^pyrazoio[4 t 3<lpyridin-5-y^ 

fsobutyramide. 

10 25. The compound according to claim 24 where the compound is 2* 

amim>*hH2-(3aHR)-benzyl-2Hneth^ 
c]pyrtim-5-ylM^R)-benzytoxymethyW^ 

26. The compound accortfing to daim 25 where the compound is 2- 
amino^[2H3a-(RH>enzyK2^ 

15 c]pyridin-5^1-(R)^nzyloxymsthyl-2^^ L-tartartc acid sail 

27. The compound according to claim 24 where the compound Is 2- - 
amlno^2^3aHS)*eriryW^ 

c]pyridln-5-y i)-1 ^R)^nzytoxymethyi-2K>xo^thyfHsobutyramide. 

28. The diastereomeric mixture of a compound according to claim 23 
20 where said compound is 2-an^no-N42K3a^R,S)^nzyl-2^thyt-3-oxo-2«3.3a,4 t 6.7- 

hexahydro^yra£olo[4,3^]pyTidir>-5^ 
isobutyramide. 

29. The compound according to daim 28 where the compound is 2- 
amirK>-hH2^a^H>enzyL2^thy^3H^^ 

25 c]pyridIn-5-yl>1^)-ben2ytoxymethyt*2^o^thyiH8obutyram 

30. The compound according to daim 28 where the compound is 2- 
amino44^3a-(S)-benzyl-2-eth^ 
c]pyridir>^I>HR}^nzyloxyme% 

31. The diastereomeric mixture of a compound according to claim 23 
30 where said compound is 2-amlno-^243a^R,Sybenzyt^xo-2^ 

ethyQ-^SaAej^exahydro-pyra^^ 
oxo*ethytHsobutyramkte. 
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32. The compound according to daim 31 where the compound is 2* 
amiru>-N^3a^)-berttyl-3-oxo-2^^ 

pyrazoloK^]PYnd^^yfrHR}-be^ 

33. The compound according to claim 31 where the compound te 2- 
5 amiTUHN4243aKSH»royt-3K>xo-2.(2^tri^ 

pyrazolol4,3«:]pyrkfirt-5-ylH^R)^^ 

34. The diastereomeric mixture of a compound according to claim 23 
where said compound is 2-amirto-N^1-{R)-berizyloxymethy^ 
benzyl)-2-methyl-3^o-2,3,3aA^ 

10 ethyiy-isobutyramkte. 

35. The compound according to claim 34 where the compound Is 2* 
amirKHr^HRHjenzytoxymethyW- 

2,3,3a,4.6 /7^exahydro-pyrazolol4 t 3-c}pyrtdin^^ 

36. The compound according to daim 34 where the compound la 2- 
15 amino44^1^)4enzy!axyrnethy^ 

2,3 ( 3a,4,67-he)cahyo>o-pyrazo!tf4 t 3<^ 

37. The dtastereomeric mixture of a compound eccorc5ng to claim 23 
where said compound Is 2-aminc^42^3a-(R,S}*enzyi-2^rt^u^ 
2,3,33,4,6 J-hexahydrc^yraadol4,3<]pyridln^yl)-1^R)^ 

20 ethyQ-isobutyramlde. 

38. The compound according to claim 37 where the compound is 2* 

Bmino^^^3a^RH«nzyW4ert-toutyW^ 
c]pyridin-&^yrh1KR)^nzytoxymeth^ 

30. The compound according to claim 37 where the compound is 2* 
25 amtr>o^42-(3a-(S)-benzy^2-tert^uty^ 

c]pyridin-5-yl)-1 -(R}^nzytoxym«thyV2-oxo-et^^ 

40. AcompouTKi accoro1ngtoc!atm5whm 
R^s-fCHaJrA 1 ; 

where A 1 in the definition of R 1 is phenyl, thienyl, thiazofyl, pyndyl or pyrimidyl 
30 . which is optionaDy substituted with one to three substftuents. each substttuent 
being Independently selected from the group consisting of F, CI, Me, OMe, 
CF a ,OCF a andOCF a H; 
ttsO, lorZ- 
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and R 3 is phenyl-CH 2 -0-CH ri phenyl-(CH 2 )3- or 3-indolyl-CHr. where the aryl 
portion is optionally substituted with one to three substituents, each substituent being 
independently selected from the group consisting of F, CI, Me, OMe, CF 5 , OCF 3 and 
OCF 2 H. 

5 41. A compound according to claim 40 wherein X s and X s * are each 

methyl; R 1 Is -CHrPhenyl, -CHj-4-fluoro-phenyl, -CHrpyridyl or -CHrthiazolyl and 
R* is hydrogen, methyl, ethyl, t-butyl or -CH2CF3. 

42. The diastereomeric mixture of a compound according to claim 23 
where said compound Is 2-amino-N-{2-<3a-(R l S)-ben2yi-d-oxO'2,3 t 3a,4,6.7- 

1 0 hexahydi^yrazolol4 t 3<Jpyridin-5-ytM^R)^ 
teobutyramide. 

43. A compound according to daim 42 where the compound Is 2-emino- 
N-f2^3a-{R)-benxy^3-oxo-2 ( 3,3a,4 l 6^ 
benzytoxymethyl-2-oxo-ethyl)*isobutyramide. 

15 44. A compound according to daim 42 where the compound is 2-amino- 

N^-(3MS>-t>en2yt-3H5XO-2 l 3 ( 3a,^^ 
b8nzytoxymethyWK>xa-ethyIH5obutyn3niide. 

45. A method for increasing levels of endogenous growth hormone In a 
human or other animal which comprises administering to such human or animal an 

20 effective amount of a compound of daim 1 . 

46. A pharmaceutical composition useful for Increasing the endogenous 
production or release of growth hormone In a human or other animal which 
comprises an Inert carrier and an effective amount of a compound of daim 1. 

47. A pharma ceutical composition useful for increasing the endogenous 
25 production or release of growth hormone ft a human or other animal which 

comprises an inert carrier, an effective amount of a compound of claim 1 and a 
growth hormone secretagogue selected from the group consisting of GHRP-6, 
Hexarel'm, GHRP-1, growth hormone releasing fador (GRF), IGF-1, IGF-2 and B- 
HT920 or an analog thereof. 
30 48. A method for treating or preventing osteoporosis which comprises 

administering to a human or other animal In need of such treatment or prevention cm 
amount of a compound of daim 1 which Is effective in treating or preventing 
osteoporosis. 
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49. A method for treating or preventing diseases or conditions which may 
be treated or prevented by growth hormone which comprises administering to a 
human or other animal In need of such treatment or prevention an amount of a 
compound of claim 1 which is effective in promoting release of endogenous growth 

5 hormone. 

50. A method according to claim 49 wherein the disease or condition is 
congestive heart failure, frailty associated with aging or obesity. 

51. A method for accelerating bone fracture repair, attenuating protein 
catabolic response after a major operation, reducing cachexia and protein loss due 

10 to chronic fllness, accelerating wound healing, or accelerating the recovery of bum 
patients or patients having undergone major surgery, which method comprises 
administering to a mammal In need of such treatment an amount of a compound of 
daim 1 which is effective in promoting release of endogenous growth hormone. 

52. A method for improving muscle strength, mobility, maintenance of skin 
15 thickness, metabolic homeostasis or renal homeostasis, which method comprises 

administering to a human or other animal in need of such treatment an amount of a 
compound of daim 1 which Is effective in promoting release of endogenous growth 
hormone. 

53. A method for the treatment or prevention of osteoporosis which 
20 comprises administering to a human or other animal with osteoporosis a combination 

of a bisphosphonate compound and a compound of daim 1 . 

54. A method for the treatment of osteoporosis according to claim 53 
wherein the bisphosphonate compound Is alendronate. 

55. A method for the treatment or prevention of osteoporosis which 
25 comprises administermg to a human or other animal with osteoporosis a combination 

of estrogen or Premarin® and a compound of daim 1 and optionally progesterone. 

56. A compound according to daim 2 wherein b Is 0; X s and X s * are each 
independently hydrogen, (^-C^aikyl or hydroxy(CrCa)atky1; 

R 3 is selected from the group consisting of 1-indo!yl-CH r , 2-indofyl-CHr, 3-indofyl- 
30 CHr, l-naphthyWHr, 2-naphthyl-CH ri 1-benzimidazotyKttV, 2-benzimidazoiyl- 
CHr. phenyHd-C^llcyt.; 2-pyridyKC,-C4)alky»- f 3^dyKC 1 -C 4 )aikyh 4-pyridy*. 
(CVCJsdkyh phenyWHrS-CHr, thienyKCrC 4 )alkyK phenyHCVC3>alkyVO-CHr. 
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pheny*-CH r O-phenyl-CHr. 3-benzothienyl-CH a - ( thienyi-CHrO-CHr. thiaroryl-CHr 
0-CH2- , pyridyl-C^-O-CHr , pyrimidyl-CHrO-CHr and phenyl-0-CHrCH a ; 

where the aryl portion(s) of the groups defined for R 3 are optionally 
substituted with one to three substituents, each substftuent being 
5 independently selected from the group consisting of methylenedioxy, F, CI. 

CH* OCHa, OCF 3 , OCF2H and CF 3 . 

57. A method for the treatment of osteoporosis which comprises 
administering to a human or other animal with osteoporosis a combination of 
calcitonin and a compound of claim 1. 
10 58. A method to increase IGF-1 levels in a human or other animal 

deficient in IGF-1 which comprises administering to a human or other animal with 
IGF-1 deficiency a compound of daim 1. 

59. A method for the treatment of osteoporosis which comprises 
administering to a human or other animal with osteoporosis a combination of an 

1 5 estrogen agonist or antagonist and a compound of daim 1 . 

60. A method according to daim 59 wherein the estrogen agonist or 
antagonist is tamoxifen, drotoxifene, raloxifene or idoorifene. 

61. A compound of the formula 




20 (») 

the racemio-dlastereomeric mixtures and optical isomers of said compounds and the 

pharmaceutrcaUy-acceptable salts thereof, wherein 

eisOoM; 

n and w are each Independently 0, 1 or 2, provided that w and n cannot both be 0 at 
25 the same time; 

R 1 fcs hydrogen, XN, ^CHa) q N(X^O^ 

-(CHaXjNp^SO^CH^ 1 , -(CH^N^SO^, -(CHd^{ftC[0)H<ft(CHdrA\ 
-{CH^NpC^tOJNOC^pC 6 ), ^CH^OJN^kA -{CH^CtOJNp^XCHjJrA 1 , 
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i 

^CHJpCfOPX 6 , -(CH^CJOJOfCHjJrA 1 , -{CHj^OX 6 , ^CH2) Q OC(0)X 6 . 

-(CHaJqOC^CCH^A 1 . -(CH^OCCOlNtX^CHaJrA 1 . -{CH^OCtOJN^CX^ 

^CH^CfOJX 6 , -(CH^CfOHCHaJrA 1 . -{CH^N^CiOjOX 9 , 

-{CHJqNO^SOjNP^pC 6 ), -(CH^OJmX 6 , KCH^(OMCHrirA'. 
5 -{C 1 -C n0 )alkyl, -{CHaVA 1 . ^CH^C^Ji^doalkyl. -{CH^-YMCi-CeJalkyl, 

-(CH^q-YMCH^ 1 or -(CH 2 ) <r Y 1 -(CH 2 )r{C r C 7 )cyctoa!)cyl: 

where the alky) and cydoaDcyl groups In the definition of R 1 are optionally 
substituted with (d-C^alkyt, hydroxyl, (CrC 4 )alkoxy ( carbexyl, CONH 2f 
-S(OUCrC e )alkyi, -CO^d-C^alky), 1H4etrazoi-5-yl or 1 to 3 fluoro; 
10 Y 1 is O, S(0) mi -C(6)W<* t -CH=CH-, -CsC-, -Npfc(Oh -CfOJNX 6 -, 

-0(0)0-, -OCHOJhKX 6 )- or -OC(OK 
q is 0.1, 2. 3 or 4; 
1ls0.1,2or3; 

scud (CHj) q group and (CH^ group may each be optionally substituted with 1 
15 to 3 fluoro, 1 or 2 (Ci-C 4 )aJkyi, hydroxyl, (CfG^alkoxy, carboxyl, -CONH 2 , 

-SfOUCt-C^afkyt, ^Oz(Ci-C 4 )a0cyl ester, or IH-tetrazol-6-yt 
R 2 Is hydrogen, (CrC»)aIkyl, -{(VCaJaBcyHCrCB^oalkyi, -{CrC^alky^A 1 or A 1 ; 
where the alkyl groups and the cycloalkyl groups in the definition of R* are optionally 
substituted by hydroxy!, -C(0)OX*, -C(0)N(*)(rt. -NtX'KX 8 ). -S(0)ft(CrCg)alkyft, 
20 -C(0)A 1 ,-C(0)(X e ),CF3,CN onto 3 halogen 

A 1 for each occurrence Is independently (CrCr)cydoaIkenyl, phenyl or a partially 
saturated, fully saturated or fully unsaturated 4- to 8-membered ring optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of 
oxygen, sulfur and nitrogen, or a bicycfic ring system consisting of a partially 
25 saturated, fully unsaturated or fully saturated 5* or 6-membered ring, optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of 
nitrogen, sulfur and oxygen, fused to a partially saturated, fully saturated or fully 
unsaturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and oxygen; 
30 A 1 for each occurrence is independently optionally substituted, in one or 

optionally both rings rf A 1 is a bicycfic ring system, with up to three 
substituents, each substituent independently selected from the group 
consisting of F. a. Br, I, OCF 3 , OCF 2 H, CF 3( CHj, OCHj, -OX 6 , 
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-qOJNfX^fX 6 ), -C{0)OX e , oxo, (d-Cs)a)kyl t nltro, cyano, benzyl, 
-SfOJcJCn-C^alkyl, iH-tetrazo!-5-yl, phenyl, phenoxy, phenylafkyioxy. 
halophenyl. mettiylenedioxy, -NfX 8 )^), -Np^CfOHX 6 ). -SOjNfX 6 )^, 
-N^SOrPhenyl, rNpC^QjX 6 . -CONX n X 12 , -SQaNX'V 2 , -NX 6 SQPC 12 , 
5 -NXtONX'V 2 , -NX^QaNX^X 12 , -NX^OPC 12 , fmidazolyt, thtazotyl and 

tetrazolyl, provided that if A 1 Is optionally substituted with mettiylenedioxy 
then it can only be substituted by one methytenedraxy; 

where X 11 is hydrogen or optionally substituted (Ci-Ce)alky); 

the optionally substituted (C t -C Q )aDcyl defined for X 11 is 
1 o optionally independently substituted with phenyl, phenoxy, (C r 

Celalkoxycarbonyl, -SCOMCt-C^alkyt, 1 to 5 halogens, 1 to 3 
. hydroxy, 1 to 3 (C^Jalkanoytoxy or 1 to 3 (C|-Ce)altoxy; 
X 12 is hydrogen, (d-C^alkyt, phenyl, tMazotyl, hnWazolyl. furyt or 
thlenyl, provided that when X u te not hydrogen, X 12 is oprtlonaBy 
1 5 substituted with one to three substituente Independently selected from 

the group consisting of CI, F, CH*. OCH* OCF 3 and CF 3 ; 
or X 11 and X t2 are taken together to form -(CH^L^CHaV; 
L 1 Is C(X 2 )(X 2 ), 0 ( S{0) m or N(X 2 ); 
r for each occurence is independently 1 , 2 or 3; 
20 X s for each occurrence Is Independently hydrogen, optionally substituted (Ci- 
Ge)altyl, or optionally substituted (CyCrJcycloalkyl, where the optionally substituted 
(C^Jalkyl and optionally substituted (CVC^Jcycloaikyt in the definition of X 2 are 
optionally independently substituted with -SfOWd-CeJaBcyl, -C(0)OX 3 , 1 to 5 
halogens or 1 to 3 OX 3 ; 
25 X 3 for each occurrence is independently hydrogen or (C,-Ce)atkyl; 

X s for each occurrence is independently hydrogen, optionally substituted (Cr 
Ce)aBcyl, (CrCdhalogenated allcyt, optionally substituted (CrC^cycloalkyl, or (Cr 
C 7 )-halogenatedcycloancyl 1 where optionally substituted (CfCdaOcyl and optionally 
substituted (QrC^cydoalkyl in the definition of X 6 is optionally independently 
30 substituted with hydroxy!, (Cj-C^alkoxy, caitoxyl, CONH* -S(0)m(Ci-Ce)afcyl. 
-COj(CrC4)alkyl, lH-tetrazo^5-yi or 1 or 2 (CrC^kyl; or 
where there are two X s groups on one atom and both X 6 are (Ct-Ce)ateyt, the two 
(CrCa)aDcyl groups may be optionally joined and, together with the atom to which the 
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two X 6 groups are attached, form a 4- to 9- membered ring optionally having oxygen, 
sulfur or NX 7 : 

X 7 is hydrogen or (Ci-C^allcyl optionally substituted with hydroxy!; and 
m for each occurrence is Independently 0, 1 or 2; 
5 with the proviso that 

X 6 and X 12 cannot be hydrogen when it is attached to C(O) or S0 2 in the form 

C{0))?. C(0)X 12 . SOjX 8 or SOjX 12 ; and 

when R 2 ts hydrogen then R 1 ts hot -CR=CH-phenyl. 

62. A compound according to claim 61 wherein 
10 wtsOoH; 

ntel; 

R 1 is hydrogen. -(CH^q^Cr^cydoalkyl, -{Ch^pA 1 or (Cr-CioteM where the (d- 
C 10 )alkyl and (Cs-C^cydoatkyl groups are optionally substituted with 1 to 3 fluoro 
and A 1 in the definition of R 1 is optionally substituted with 1 to 3 aubstituents 
15 independently selected from the group consisting of F. CI, Me, methoxy, CF* OCF 3 
andOCFjH; 

R 2 is hydrogen, (C^aJalkyl, (Ca^yancyKCrCrJcycloallcyl, phenyl, or (CrCJalkyl- 
phenyl where the atkyl and phenyl groups are optionally substituted with 1 to 3 
substituents independently selected from the group consisting of F, CF a , OH and 
20 methoxy. 

63. A compound according to claim 62 wherein w is 1;e is 0; R 1 is 
-CHrpyridyl, -CHrthtootyt, or -CHj-phenyl optionally substituted with 1 to 3 
substituents independently selected from the group consisting of fluoro and chloro; 
and R 2 is hydrogen, (C^-CJalkyl or phenyl where the (C^-C^afry! or phenyl groups in 

25 the definition of R 2 is optionally substituted with 1 to 3 substituents independently 
selected from the group consisting of fluoro, hydroxy or methoxy. 

64i A compound according to dalm 63 wherein R 1 is -CHrPhenyi and R 2 
is methyl or hydrogen. 

65. A compound according to claim 64 wherein the compound is the 3a- 
30 (R) enantiomer. 

66. A compound accortflrtg to claim 64 wherein the compound is the 3a- 
(S) enantiomer. 

67. A compound of the formula 
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K 




V N2 1C0 



(CH2) W 



the racemic-diastereomeric mixtures and optical Isomers of said compounds, 
wherein 

5 ■ Z m is methyl, BOC, CBZ, CF*C{0)- f FMOC. TROC, trttyl. tosyl, CH^O)- or 
optionally substituted benzyl which is optionally substituted with methoxy, dimethoxy 
or nitro; 



n and w are each independently 0 f 1 or 2, provided that w and n cannot both be 0 at 
10 the same time; 

R? is hydrogen. -CN> -{CH a ) q N(X e )C(0)X B l ^CHJqN^CXOKCH^rA 1 , 
KCry^NpC^SO^CHJrA 1 , -(CHJqNp^SQpC 6 , -{CH^NpOqOJNp^tOyrA 1 , 
-(CH^NIX^CKONO^PC 6 ), -(CH^CIOJNPC^OC 6 ). -{CH^CtONP^tCHaJrA 1 , 

-(CH^ctojox 6 . KCH^cfojcHCH^ 1 , kch^ox 6 , -{CH^ot^oyx 6 , 

15 KCHjJqOCCOKCHaJrA 1 . .(CHJqOCfOJNtX^^H^ 1 , KCH^OCHOJNtX 6 )^). 
-{CHaJqCCOX 6 , -(CH^CfOJfCHaypA 1 . ^CHaX^C^OX 6 , 
-{C^NtX^SOjNtX 9 )^), -(CH^O)** 6 , -(CH^StOUCH^ 1 . 
KC r C 10 )a!Kyl <CHfrA\ ^CH 2 ) q ^C r C 7 )cycloalkyl i -(CH^q-Y^Ct-CeJalkyl, 
-(CH^^YMCHa)!^ 1 or^CHJq-Y^CHaHCa-CT^doalkyl; 
20 where the alley! and cydoaikyt groups in the definition of R 1 are optionally 

substituted with (CrC 4 )aJkyl, hydroxy! <C,-C 4 )alkaxy, carboxyl, CONH* 
-SCOWCrCe^Ikyt, -CQsld-C^aDcyl, 1H-tetrazot-5-yl or 1 to 3 ftuoro; 
Y 1 tsO, SCO)*, -CfOJNX*. -CH=CH-, -CsC-, -Np^CXO). -C^NX 6 , 
-0(0)0, -OCtOJNtX 6 ) or OC(0); 
25 q is 0,1, 2. 3 or 4; 

tte0,1 t 2or3; 

said (CH2)q group and (CH^ group may each be optionally substituted wHh 
hydroxyl, (d-C^alkoxy, carboxyl, -CONHj, -S(OUCrCe)alkyl. 



e is 0 or 1; 
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-C0 2 (Ci-C«)alkyl. IH-tetrazol-5-yl. 1 to 3 fluoro or 1 or 2 (C r C 4 )alkyl; 
R 2 Is hydrogen, (Ct-CaJalkyl, -(Co-CaJalkyHCa-CBjcyclosllcyl, -{Ci-C^aikyl-A 1 or A 1 ; 
.where the alkyl groups and the cyctoalkyl groups in the definition of R 2 are optionally 
substituted with hydroxyl. -CfOJOX 6 , -CpJNP^pC*), -NpC 6 )^). -S(0) m (C,-Ce)alkyl ( 
5 -C(0)A\ -CJOXX 6 ). CF 3 , CN or 1 to 3 halogen; 

A 1 for each occurrence is independently (Cs-C 7 )cydoalkenyl, phenyl or a partially 
saturated, fully saturated or fully unsaturated 4- to B-membered ring optionally 
having 1 to A heteroatoms independently selected from the group consisting of 
oxygen, sulfur and nitrogen, or a bicycle ring 6ystem consisting of a partially 
10 saturated, fully unsaturated or fully saturated 5- or 6-membered ring, optionally 
having 1 to A heteroatoms Independently selected from the group consisting of 
nitrogen, sulfur and oxygen, fused to a partially saturated, fully saturated or fuRy 
unsaturated 5* or 6-fnernbered ring, optionally having 1 to 4 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and oxygen; 
15 A 1 for each occurrence is independently optionally substituted, in one or 

optionally both rings If A 1 Is a bicycOc ring system, with up to three 
6ubstituents, each substituent independently selected from the group 
consisting of F ( CI, Br, I, OCFj, OCFjH, CF 3l CH 3> OCH*, -OX 8 , 
-C^JNtXfyX 6 }, -CCOJOX 6 , oxo, (C,-Ce)aDcyl ( nitro, cyano, benzyl, 
20 -S(0) m <C 1 -C s )aikyi, 1 H-tetrazol-5-yl, phenyl, phenoxy, phenytalkyloxy, 

hdophenyl, methylenedloxy, -NtX 6 )^), -N^CCOJPC 6 ), -SOjNp^KX?), 
-MP^JSQrPhenyl, -NpC^SOjX 6 , -CONX^X 12 . -SQ^NX^X 12 . -NX 6 SO a X ,2 t 
-NX^ONX'V 2 , -^SO^X 12 , ^CtOPC 12 , imidazolyt, thiazolyl and 
tetrazolyl, provided that if A 1 is optionally substituted with methytenecfioxy 
25 then it can only be substituted with one methytenecfioxy; 

where X 11 is hydrogen or optionaPy substituted (d-Ca)aikyf; 

the optionally substituted (CfCa)aOcyl defined for X 11 is 
optionally independently substituted with phenyl, phenoxy, (Cr 
Ce)a!koxycart>ony) t -S(0) m (Ci-Co)aBcyl, 1 to 5 halogens, 1 to 3 
30 hydroxy, 1 to 3 (C^oJafkanoytoxy or 1 to 3 (C^Jalkoxy; 

X 12 Is hydrogen, (Ci-Ce)alkyl, phenyl, thiazolyl, imldazolyi, fiiryl or 
thlenyl, provided that when X 12 is not hydrogen, X 12 is optionally 
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substKuted with one to three substituenls independently selected from 
the group consisting of CI, F, CH 3l OCH 3 , OCF 3 and CF 3 ; 
or X 11 and X 12 are taken together to form -(CHaVL^CHJr; - 
L 1 Is C(X 2 )(X 2 ), O, StOKn or N(X 2 ); 

5 r for each occurrence is Independently 1 , 2 or 3; 

X 2 for each occurrence is independently hydrogen, optionally substituted (C r 
Ce)atkyt or optionally substituted (C r C 7 )cydoalkyl l where the optionally substituted 
(C 1 -C e )aOcy( and optionally substituted (Cj-C^cydoalkyl in the definition of X 3 are 
optionally independently substituted with ^(O^Ci-CeJaJkyl, ^(OJOX 3 , 1 to 5 

10 halogens or 1 to 3 OX 3 ; 

X s for each occurrence is independently hydrogen or (C 1 -C fi )alkyl; 
X 6 for each occurrence is independently hydrogen, optionally substituted (C r 
C 8 )alkyl, (CrCe)halogenated alkyl, optionally substituted (Cr^cydoatkyl, or {Cy 
CT^halogenatedcydoaikyl, where optionally substituted (C^-Ce)alkyl and optionaBy 

15 substituted (C?-C7)cyctoalkyl in the definition of X 6 Is optionally independently 
substituted with hydroxy), <d-C 4 )alkoxy, carboxyl, CONH* ^(OUCrCeJaOcyl, 
•CO^CrC^alkyl, 1H-tetrarol-5-yl or 1 or 2 (CrC^lkyl; or 
where there are two X* groups on one atom and both X° are (Ct-C«)afkyl, the two 
(C<rC 6 )alkyl groups may be optionally joined and, together with the atom to which the 

20 two X 6 groups are attached, form a 4- to 9- membered ring optionally having oxygen, 
sulfur or NX 7 ; 

X 7 is hydrogen or (C 1 -C 6 )alkyl optionally substituted with hydroxyl; and 
m for each occurrence is independently 0, 1 or 2; 
with the proviso that 

25 X 6 and X 12 cannot be hydrogen when it Is attached to C(0) or SQ2 in the form 

CKOJX 6 , C(0)X 12 , SC^X 6 or SO^C 12 ; 

when R 2 Is hydrogen then R 1 is not -CH=CH-pheny1; 

when R 2 is H and R 1 is -CHrCH=CH-Ph, then Z 100 is not BOC; 

whenR 2 lsHandR 1 isthenZ 10 °isnotBOC; . 
30 when R 2 Is H and R 1 is -CHrCfCH^Hj. then Z 100 Is not BOC; and 

when R 2 Is phenyl and R 1 is -CH 3 . then Z 100 te not CHiC(0)-. 
68. A compound according to daim 67 wherein 

wbOorl; 
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nis 1; 

2 ,0 ° is BOC, methyl, benzyl or CBZ; 

R 1 is hydrogen, -{CKUq-CCyCrJcydoattcyt, -(CHJrA 1 or (Ct-CtoJaflcyl where the (C r 
C J0 )alkyJ and (QrWcydoalkyi groups are optionally substituted with 1 to 3 fiuoro 
5 and A 1 in the definition of R 1 is optionally substituted with 1 to 3 substituents 
independently selected from the group consisting of F ( Cl ( Me, OMe, CF 3 , OCF 3 and 
OCF^H; 

R 2 is hydrogen, (C^-CaJattcyl, -{CtrC 3 )alkyH(VC7)cydoa!lcy», phenyl, or *(C 1 -C 3 )alkyl- 
phenyi where the alkyl and phenyl groups are optionally substituted with 1 to 3 
10 substituents independently selected from the group consisting of F t Ct> OH and 
OMe. 

69. A compound according to daim 68 wherein Z 100 is BOC; w is 1; e Is 0; 
R* Is -CHa-pyridyl, -CrVthiazolyl, or -CHrphenyl optionally substituted with 1 to 3 
substituents independently selected from the group consisting of fiuoro and chtoro; 

15 and R 2 Is hydrogen, (Ci-C 4 )alkyt or phenyl where the (C r C 4 )Blkyi or phenyl groups In 
the definition of R 3 is optionally substituted with 1 to 3 substituents Independently 
selected from the group consisting of fiuoro, hydroxy or methoxy. 

70. A compound according to claim 69 wherein R 1 Is *CHz-phenyl and R 2 
Is methyl or hydrogen. 

20 71. A compound according to daim 70 wherein the compound is the 3a- 

(R) enanliomer. 

72. A compound according to daim 70 wherein the compound is the 3a- 
(S) enantlomer. 

73. A compound of the formula 

25 




(IV) 
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the racemic-diastereomeric mixtures and optical isomers of said compounds, 
wherein 

Z 200 is t-BOC t CBZ, CFiC(O)-, FMOC, TROC ( trityl. tosyl or optionally substituted 
benzyl which is optionally substituted with methoxy, dimethoxy or nitro; 
5 elsOorl; 

n and w are each Independently 0, 1 or 2, provided that w and n cannot both be 0 at 

the same time; 

Y is oxygen or sulfur, 

R 1 is hydrogen, -CN. KCH^NCX'toOJX 6 , ^CH^NtX^CCOKCaWr^ 
10 KCH^NpC^SOzfCHa)^ 1 . -(CHJ^pC^SQjX 6 , -{CH^Np^PJNpC^fCH^ 1 . 
-(CHa^NpC^C^NpC^pC 6 ). ^CH^CfOJNfX^tX 6 ), KCH^C^NpC^O^JrA 1 , 
-(CHaJpCCOpX 6 , -(CH^CtOJCHCH^rA 1 , -(CH^OX 6 , -(CH^OCfOJX 6 . 
-(CH2) Q OC(0)(CHa)rA 1 , -(CH 2 ) q OC(0)N()C 6 )(CH 2 ) r A 1 l HCHaXpCfOJNpC 6 )^, 
-(CH^qCtOX 6 , -tCH2) q C(0)(CH2>rA\ ^Wa^tX^CtOptf, 
15 <CH^U(&SOJ4Q<*)Q<*) % <CH&&0^ -(CH 2 ) (| S(0> m (CH a )rA , l 

-(Ci-CioJalkyt, -(CH^ 1 , -{CHaJq-iCrCrJcydoalkyl, -(CHd^Y^d-CflJaOcyt- 
-(CHajg-YMCHjjrA 1 or -(CH^-Y^C^WCrCrJcyctoalkyt; 

where the atkyl and cydoalkyl groups In the definition of R 1 are optionally 

substituted with (CrC 4 )alky1, hydroxyl, (d-C^alkoxy, carboxyl, CONH a , 
20 -S(OUCrC6)elky1, -COatCt-C^attcyl ester, 1H-tetrazol-5-yl or 1 to 3 fluoro; 

Y 1 is O, StO)^ -CHOJNX*. -CH=CH-, -OC-. -NpC^CtO), -CtOJNX", 

-C(0)0, -OCKOJNfX 6 ) or -OC(0); 

q is 0,1, 2, 3 or 4; 

tls 0, 1.2 or 3; 

25 said (CH^ group and (CH^ group may each be optionally substituted with 

hydroxyl, (C^alkoxy, carboxyl, -CONHj, -StOMCi-CeJaikyl, 
«CO a <CrC 4 )alkyl, 1H-tetrazol-5-yl, 1 to 3 ftuoro or 1 or 2 (d-C 4 )afcyt; 
R* is hydrogen, (d-CeJalkyl, KCo-C 3 )alkyKC r Ca)cycloallcyl < -{CfC^alkyl-A 1 or A 1 ; 
where the alkyl groups and the cydoalkyl groups in the definition of R 3 are optionally 
30 substituted with hydroxy!, -C(0)OX 8 , -C(Q)N0tyO. -NP^KX 8 ), ^OWCi-Ce)alkyl, 
-0(0^, -CtOJtX 9 ), CF 3 , CN or 1 to 3 halogen; 
R 3 is A 1 , (C^oJalkyl. KCrCeJalkyt-A 1 , KCi-CclaQcyHCrCTjcycloalkyl. 
-{Ct-Calalkyl-X^Ci-CsJalkyl, KC^alkyWC^C^aHcyl^A 1 or 
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-{CrCsJalkyf-xMCt-Cs^lkyHCrCrJcydoalkyl; 

where the alky! groups in the definition of R 3 is optionally substituted with 
-S(0) m (C 1 *C fl )aiky1 l -CfOpX 3 , 1 to 5 halogens or 1 to 3 OX 3 ; 
X 1 is O, S(0) mi -N(X J )C{0)-, -COJNfX 2 )-, -00(0)-, -C(0)0-. -CX^CX 2 -, 
5 -N(X 2 )C(O)O-,-OC(0)N(X 2 ).cr-C^; 

R 4 is hydrogen, (OrC^alkyt or (CrCrJcycioalkyt, or R 4 is taken together wfth R 3 and 
the carbon atom to which they are attached and form (C-pCrw/cioalkyl, (C5- 
C 7 )cyctoalkenyl, a partiafly saturated or fully saturated 4- to &-membered ring having 
1 to 4 heteroatoms independently selected from the group consisting of oxygen, 
10 sulfur and nitrogen, or is a bicyclic ring system consisting of a partially saturated or 
fully saturated 5- or 6-membered ring, fused to a partiafly saturated, fully unsaturated 
or fuQy saturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 
Independently selected from the group consisting of nitrogen, sulfur and oxygen; 
. X* Is hydrogen or (CrG*)alkyl or X - is taken together wfth R 4 and the nitrogen atom 
15 to which X 4 Is attached and the carbon atom to .n R* is attached and form a five 
to seven membw-f -'ng; 



R e is a bond or Is (CH2,a (CH ^ ; 

where a and b are independently 0 t 1,2 or 3; 

X 6 and X s8 are each independently selected from the group consisting of 
20 hydrogen, triftuoromethyl, A 1 and optionally substituted (Ci-C e )a!kyl; 

the optionally substituted (Ct-CeJaBcyt in the definition of X 5 and X to is 
optionally substituted with a substituent selected from the group 
consisting of A 1 , -OX 2 , ^(OWCi-C^Kyl. -CCOOX 2 , (Or 
C 7 )cydoalkyl, -N(X 2 )(X 2 ) and -CfOJNpc 2 )^ 2 }; 
25 or the carbon bearing X s and X s * forms an alkytene bridge with the nitrogen 

atom bearing Z 200 and R 8 where the alkyfene bridge contains 1 to 5 carbon 
atoms provided that X s or X s * but not both may be on the carbon atom and 
Z 200 or R e but not both may be on the nitrogen atom; 
or X s is taken together with X s * and the carbon atom to which they are 
30 attached and form a partially saturated or fully saturated 3* to 7-membered 
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ring, or a partially saturated or fully saturated 4- to 8-membered ring having 1 
to 4 heteroatoms independently selected from the group consisting of 
oxygen, sulfur and nitrogen; 

or X 5 is taken together with X s * and the carton atom to which they are 
5 attached and form a bicycfic ring system consisting of a partially saturated or 

fully saturated 5- or 6-membered ring, optionally having 1 or 2 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and 
oxygen, fused to a partially saturated, fully saturated or fully unsaturated 5- or 
6-membered ring, optionally having 1 to 4 heteroatoms independently 
10 selected from the group consisting of nitrogen, sulfur and oxygen; 

Z 1 is a bond, O or N-X 2 , provided that when a and b are both 0 then Z 1 is not 
N-X 2 orO; 

R B Is hydrogen or optionally substituted (C^JaJkyl; 

where the optionally substituted (Gt-C^alkyl in the definition of R 8 is 
15 optionally independently substituted with A 1 , -CfOJCKd-CaJalkyl, -S(0)m(Cr 

CJalkyl, 1 to 5 halogens, 1 to 3 hydroxy, 1 to 3 -O-CtO)(CrC 10 )alkyl or 1 to 3 
(Ci-C^aJkoxy; or 

A 1 for each occurrence is independently (C 0 -C 7 )cyctoalkenyl l phenyl or a partially 
saturated, fully saturated or fully unsaturated 4- to 8-membered ring optionally 
20 having 1 to 4 heteroatoms independently selected from the group consisting of 
oxygen, sulfur and nitrogen, or a tricyclic ring system consisting of a partially 
saturated, fully unsaturated or fully saturated &- or 6-membered ring, optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of 
nitrogen, sulfur and oxygen, fused to a partially saturated, fully saturated or fully 
25 unsaturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and oxygen; 

A 1 for each occurrence is independently optionally substituted, in one or 
optionally both rings If A 1 is a tricyclic ring system, with up to three 
substituents, each substituent independently selected from the group 
30 consisting of F, CI, Br, I, OCF 3 , OCF^. CF 3l CH* OCHj, -OX?, 

-CfOJNpOfX 6 ). -CfO^X 6 , oxo, (Ci-Cftjalkyl, nitro, cyano, benzyl, 
-SfOWCj-C^aikyl, 1H-tetrazo!-&-yl, phenyl, phenoxy, phenylalkytoxy, 
haiophenyl. methylenedioxy, -NpC^fX 6 ), -N(t?)C(0)[)P) t -SQjNQC 6 )^), 
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-N{X 6 )SO r phenyi, -NfX^SOaX 6 , -CONX n X 12 , -SOjNX^X 12 , -NX^OjX 12 , 
-NX 6 CONX 1, X 12 -NX^NX^X 12 , -NX'tyOJX 12 , Imidazolyi, thlazotyl and 
tetrazolyf, provided that if A 1 is optionally substituted with methytenedioxy 
then it can only be substituted with one methytenedioxy; 
5 where X 11 is hydrogen or optionally substituted (C^Jalkyt; 

the optionally substituted (Ci-C^aUcyl defined for X 11 is 
optionally independently substituted with phenyl, phenoxy, (C r 
C a )a1koxycarbonyl, -SCO^Ct^alkyt, 1 to 5 halogens, 1 to 3 
* hydroxy, 1 to 3 (C r C 10 )a!kanoy1oxy or 1 to 3 (d-C^aikoxy; 
10 X 12 is hydrogen, (d-d)alkyl, phenyl, thiazolyl, Imidazolyi, furyl or 

thienyl, provided that when X 12 Is not hydrogen, X u is optionally 
substituted with one to three substituents independently selected from 
the group consisting of CI, F, CHs, OCH* OCF 3 and CF 3 ; 
or X 11 and X 12 are taken together to form HCHa)rL 1 -<CH2) r ; 
15 L 1 is CCX 2 )(X 2 ), O. S(0) n or N(X*); 

r for each occurrence Is Independently 1, 2 or 3; 

X 2 for each occurrence Is independently hydrogen, optionally substituted (d- 
Ce)aJkyt, or optionally substituted (Crd)cycioalkyl. where the optionally substituted 
(d-Ce)alkyl and optionally substituted (CVC 7 )cycioatkyl in the definition of X 2 are 
20 optionally independently substituted with -StOWd-dJaDcyi, -CCOJOX 3 , 1 to 5 
hatogens or 1 to 3 -OX 3 ; 

X 3 for each occurrence Is independently hydrogen or (Cj-C^alkyt; 

X 6 for each occurrence Is independently hydrogen, optionally substituted (d- 

C«)alkyl, (CrC 6 )halogenated afkyl, optionally substituted (d-dtodoalkyl, or (Cy 
25 CrHialogenatedcydoalkyt, where optionally substituted (d-C^aDcy! and optionaHy 

substituted (C r C 7 )cycloaDcyl in the definition of X s is optionaBy independently 

substituted with hydroxyl, (d-d)alkoxy, carboxyl, CONHa. -S(OWd-Ce)aDcyl, 

-COa(d-d)aikyl. 1H4etrazol-5-yl or 1 or 2 (CrC^atkyt or 

when there are two X 6 groups on one atom and both X 6 are (d-Ce)alkyt, the two (d* 
30 d)aKy1 groups may be optionally joined and, together with the atom to which the two 

X 6 groups are attached, form a 4- to 9- membered ring optionally having oxygen, 

sutfurorNX 7 ; 

. X 7 is hydrogen or (d-d)alkyl optionally substituted by hydroxyl; and 
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m for each occurrence is independently 0, 1 or 2; 
with the proviso that: 

X 6 and X 12 cannot be hydrogen when it is attached to 0(0) or SO2 in the form 
CfOJX 6 , C(0)X 12 , SOjX 6 or SO2X 12 ; and 
5 when R 6 is a bond then L is N(X 3 ) and each r in the definition ^CH^r^CH^r is 2 or 
3. 

74. A compound according to claim 73 wherein e is 0; Y Is O; R 1 is 
-CHrphenyt; R 2 is methyl or hydrogen; n is 1; w is 1; R 3 Is -C>VO-CH r phenyl; R 4 is 
hydrogen; X 4 is hydrogen; R fl is -CfCHaJr; Z 200 is BOC and R 6 is hydrogen. 
10 75. A compound according to claim 56 wherein 

R 4 is hydrogen; a is 0; n is 1; w is 1; e te 0; 

X s and X* 8 are each independently, hydrogen, methyl or hydroxymethyl, provided 
that when X 9 is hydrogen then X 9 * is not hydrogen; 
R 7 and R 8 are each hydrogen; 
15 Y ts oxygen; 

R 2 is hydrogen, methyl, ethyl, propyl, propyl, t-butyt, -CH^Fa, CF 3 or -CHr 

cydopropyl; 

R^sCHrA 1 ; . 

where A 1 in the definition of R 1 is phenyl, thlenyl, thiazolyl, pyridyl or pyrimidyl 
20 which is optionally substituted with one to three substituents, each substftuent 

being independently selected from the group consisting of F, CI, Me, OMe, 

CF a , OCF 9 and OCFjH; and 
R 3 is phenyJ-CHrCXiHr, phenyHCHJr, S-lndolyKJHr, thienyW>VC>-CHr. 
thiazolyKJHrOCHr , pyridyKSHrO-CHr . pyrimidyK^rO-CHr or phenyKKJHr 
25 CH 3 , where the aryl portion is optionally substituted with one to three substituents. 
each substituent being Independently selected from the group consisting of F, CI, 
Me, OMe, CF 3l OCF, and OCFjH 

76. A compound according to claim 75 
wherein X s and X 6 * are each methyl; 
30 R 2 Is methyl, ethyl, or -CHfiFj. 

A 1 Is phenyl optionally substituted with one to three substituents, each substituent 
being independently selected from the group consisting of F, CI, Me, OMe, CF 3 , 
OCF 3 and OCFjH; 
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R 3 is phenyl-CHrO-CHr, phenyKCHJr or thienyt-CHrO-CH r where the aryl 
portion Is optionally substituted with one to three substituents, each substituent being 
independently selected from the group consisting of F, CI, Me, OMe. CF 3 , OCF 3 and 
OCFjH. 

5 77. A compound according to claim 75 

wherein X s and X 68 are each methyl; R 2 Is methyl, ethyl, or CH^Fs; 
A 1 is 2-pyridyl or 3-pyridyl optionally substituted with one to two substituents, each 
substituent being independently selected from the group consisting of F, CI. Me, 
OMe, CF S( OCF 3 and OCF2H; 
10 R 3 is phenyl-CHrO-CHr, phenyHOWr or thienyl-CHrO-CHr where the aryl 
portion is optionally substituted with one to three substituents, each substituent being 
independently selected from the group consisting of F. CI, Me, OMe, CF 3j OCF 3 and 
OCF2H. 

78. A compound according to claim 75 

15 wherein X s and X* are each methyl; R 2 is methyl, ethyl, or CHjCF 3 ; 

A 1 is phenyl optionally substituted with one to three substituents, each substituent 
being independently selected from the group consisting of F, CI, Me, OMe, CF 3 , 
OCF 3 and OCF 2 H; R 3 (s 2s>yrldyWH r O-CH r , or 3-pyrWyl-CHrO-CHr where the 
aryl portion is optionally substituted with one to two substituents, each substituent 

20 being independently selected from the group consisting of F, a, Me, OMe, CF 3 , 
OCFaandOCFaK 

79. A compound according to claim 77 having the formula 




the racemio-diastereomeric mixtures and optical isomers of said compounds wherein 
25 R 2 is methyl; A 1 is 2-pyridyl; and R 9 is -CrVO^Hrphsnyl; 

R 2 is CHjCF 3 ; A 1 is 2-pyridyl; and R 3 fa -CHr0^rV3<Woro^>r«nyl; 
R 2 Is CH^CF^ A 1 is 2-pyridyl; and R 3 Is ^Hr^Hr^Morxypheny^ 
R 2 is CH*CF 3 ; A 1 is 2-pyridyl; and R 3 is <:H^>CH r 2.4Hli-<^orc^phenyl; 
R 2 is CH2CF3; A 1 is 2-pyridyl; and R 3 Is ^HyO^r^Ioro^ioptene; or 
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R 2 is CH 2 CF 3 ; A 1 Is 2-pyridyl; and R 3 is ^HrO^j-^Mluoro-phenyl. 

80. The diastereomeric mixture of a compound according to daim 79 
where the compound is 2-amino4^J-[HR)^erucyloxymethy^ 
(R,S)-pyndin-2-ytmethyl-2 t 3 t 3a,4 ( 6 l 7-hexahydro-pyrazolo[4 l 3^]pyr^ 

5 ethyI}-2-methyl-propionamide. 

81 . The compound according to claim 80 where the compound is 
2-anrino-N-[MR)-benzyloxymeW 
2,3,3a,4,67^exahydro^yrazoto[4>c]pyrW 

propionamide. 

10 62. The compound according to claim 80 where the compound Is 

2-Amino-N-{1 KR)-benzyloxymethyK2K2-rTrethyWKoo^ 
2 1 3,3a,4,6,7^exahydro-pyraxolo[4,3H;]py^ 
propiona mtde. 

83. The diastereomeric mixture of a compound according to claim 79 

1 5 where the compound is 2*arnlno-N-{1 -<RH3<hlono-benzytoxymethyl)-2-oxt>-2^ 
oxo^a-<R,SH}yridirv-2-ytmethy^ 
pyrazolo[4,3-c Jpyridin^yt}^thyIK2^ethyl^roplonamlde. 

84. The compound according to claim 83 where the compound b 2- 
amino^-{1-(RH3^ton>4>enzyfDxymeth^ 

20 2-(2.2.2-trifluoro^thyf)-2A lpyridin-5-yr}-ethyl}-2- 
methyl-propionamlde. 

85. The compound according to claim 83 where the compound is 2- 
ammo-N-{1 KRH3-ch1oro-benzyloxym«%I)-2-oxo-^^ 
2-{2,2 t 2-in11uon>-ethyi)^2 v 3 > 3aA6.7-te 

25 methyt-pro pionamide. 

86. The djastereomeric mixture of a compound according to claim 79 
where the compound is 2-amino-N-{1 ^y(4<htoTX>-beiuytoxyn&fay\y2^xo-2^ 
oxo^a-(R,S)-pyridln-2-ylmethyl-2-{2^^ 

pyrazolof4 ( 3-c lpyridin-5-y1}-ethyI}-2-frafr 
30 87. The compound according to claim 88 where the compound is 2- 

amino-hH1^H4<hton>^enzytoxymethyl)*2^XD-2-{3^ 
methyl-2-(2 f 2,2-trTtlubro-eth^ ]pyridin-5-yf}- 
e!hyl>-2-methy ^-propionamide.' 
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68. The comp und according to claim 86 where the compound is 2- 
amino-N-{1-(RH4^(oro4>enzyloxymethyO-2^xo-2^3^xo-3aHS}^ 
methy^^^^-trifluoro^thyO^.S^a^^J^exahydro-pyrazolo^.a-c ]pyridin-5-yi}« 
ethyl>-2-methyJ-propionamide. 
5 89. The diastereomeric mixture of a compound according to claim 79 

where the compound is 2^mIno-N^1-(RH2,44ichiorD4enzy1oxym^ 
oxo-3HR»S)^yridin-2-ylmethyi-2K2 l 2 t 2-trifluorb^hy^ 
pyra£0lol4,3<]pyridin-5-yIJ^yl^^ 

GO. The compound according to ctaim 89 where the compound (s 2- 
1 0 amino4^HR)-(2,4HiichtorcKbenzytoxymefo^ 
ytmethy^2-(2,2,24riftuon>^ 
ethyf}>2-methyH)ropionamide. 

91 . The compound according to claim 89 where the compound Is 2- 
amino-N-{1 KRH2 ( 4HjlchJoro^n2ytaxymethy^2<w^ 

15 ylmethyl-2H2,2 ( 2^uoro^thyl)>2 > 3,3a l 4,67^exahyd^ 
ethy(}-2-methyl-propionamlde. 

92. The diastereomeric mixture of a compound according to claim 79 
where the compound Is 2-amino^4HRM4^lon>^iophen-2 
crco-243K>xo-3a^R,S)-pyridin-2-ytm 

20 hexahydrD^ynazolo[3,4^}pyridin-6-yf^^ 

93. The compound according to daim 92 where the compound Is 7r 
amino-^HRM4^hlorchthiopherv2-y1meto 
pyridn-2-yJmethyl-2K2£,24rmuore*^ 
c]pyridin^yl}-ethyl}-2-methyt^roplonamJ^ 

25 94. The compound according to daim 92 where the compound is 2- 

amtncHN^1-(RM4-chtoro^ophe^ 

pynain^lmethyM^2^^ 

c]pyn^in^yI}^thyl}-2-methyf-proplonamW^ 

95. The diastereomeric mixture of a compound according to daim 79 
30 where the compound is 2^mmo-fHHRM2,4^ffiuoro^nz^ 

oxo^a^R,S)^yri<fin-2-ylmethy^H2,^ 

pyrazolo^^lpyrtdliv^ylHthyl^ 
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96. The compound according to claim 95 where the compound is 2- 
amino-N-{1-(RH2,4^fluoro4>enzytox^ 
ytmethyW^2,2,2-trifluoro-ethyl)^^ 
ethy1}-2-methyi-propionamide. 
5 97. The compound according to claim 95 where the compound is 2- 

amino-hHMRM2 t 4^ifluoro^nzytaxy^ 
ylmethyt^-^^^uoro-ethyl)^ 
ethyl}-2-methyi-proptonamida 

98. A compound according to daim a having the formula 




the racemkxJiastereomefic mbttures and optical isomers of said compounds wherein 

R 1 Is -CHrphenyl. R 2 is methyl and R 3 is -{CHjh-phenyl; 

R 1 is -CHrphenyl, R 2 is methyl and R 3 is 3-indolyWH r ; 

R 1 is -CHrPhenyl, R 2 is ethyl and R 3 is 3^ndo!y»-CH r ; 
15 R 1 is -CHr^fluoro-phenyl, R 2 is methyl and R 3 Is 3-indofyi-CHr; 

R 1 is -CH^henyl, R a is methyl and R 3 is ^HrO-CIVphenyt; 

R 1 -CHrphenyl, R 2 is ethyl and R 3 is -CHrOCHrPhenyi; 

R 1 is -CHrPhenyl, R 2 is -CHjCF 3 and R 3 is -CHrO<WrPhenyfc 

R 1 Is -CH2-4-fluoro-phenyl R 2 is methyl and R 3 is -CHyO-CHa-phenyl; 
20 R 1 is -CHrPhenyt, R 2 is t-butyl and R 3 Is -CHrO-CHrPhBnyl; or 

R 1 Is -CHrphenyl, R 2 is methyl and R 3 b <:HrO^H2-3,4-d^fiuoro-phenyl. 

99. The diastereomertc mixture of a compound according to claim 98 
where the compound is 2^mino-hH2-(3a-(R f S)-benzy^2-mBthyt-3-oxo^2 l 3,3a l 4 r 6J- 
hexahydro-pyrazolo [4,3^lpyridin-5-yl)-1^H3,4^ifluoro4)eray!oxymet^^ 

25 ethyQ-2-methyi-propionamide. 

100. The compound according to claim 99 where the compound is 
2^mlno-N^3HR>^nzy^2^ethyl^ 
c)pyridir>^yl)-1KRH3.^fflM 

propionamlde. 
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101. The compound according to daim 99 where the compound is 
2-amino-N-{2-(3a-(S>^rttyW2-met^ 

c]pyricfin-5-ylMKRM3,4^ifluoro^^ 
propionamide. 

5 102. A compound according to claim 41 wherein R 1 is -CH r phenyl; R 2 Is 

hydrogen or methyl and R 3 is -CHrO-CHrphenyL 

103. A method according to claim 50 wherein the disease or condition is 
congestive heart failure. 

104. A method according to claim 50 wherein the disease or condition is 
1 0 frailty associated with aging. 

105. A method according to datm 51 wherein the method is for 
accelerating the recovery of patients having undergone major surgery. 

106. A method according to claim 51 wherein the method is for 
accelerating bone fracture repair. 

15 107. A method for increasing musde mass, which method comprises 

administering to a human or other animal in need of such treatment an amount of a 
compound of daim 1 which is effective in promoting release of endogenous growth 
hormone. 

10B. A method for the treatment of osteoporosis according to claim 53 
20 wherein the bisphosphonate compound is ibandronate. 

109. A method according to daim 59 wherein the estrogen agonist or 
antagonist is ds^4-fluoro^henyt)^4^2^tperW 

tBtrahydno-naphthalene-2-oI; (->Kys-6^heny^^4-(2-pyrro5din-1 -y*-ethoxy)-phenyf}- 
5,6,7 ( 8-tetrahydro-naprrthatene-2«ct DS^pherryl-544^2-pyrror«firv1-yKethQxy> 

25 phenyl^,6J,8^etrahydm^aphtrialene-2 cte-Hff-pyTTolodlnoeth^ 

phenyf-6-hydraxy-1 ^3,44etrahydro-naprrthalene; H4'^yrrondinoethoxyphenyl>-2- 
(4M)uoroptenyI)^hydraxy*1 ,2.3,44etrahydroteoqulnoline; cfe-6-(4-hydroxyphenyl)-5- 
[4^>fperidin-1-y(*moxyH>te^ or 
H4'-pyrroIkJindethQxypheny1^ Z3,44etrarr/drQ-isoquinofina. 

30 110. A method for promoting growth in growth hormone deficient children 

which comprises administering to a growth hormone deficient child e compound of 
claim 1 which is effective in promoting release of endogenous growth hormone. 
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